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IN THE COURSE OF an investigation of the secondary xylem of_ the 
Anacardiaceae it was noted that taxonomic interpretations varied 
with respect to the generic status of Rhus and its immediate allies. 
Barkley, in his monograph (3) dealing with the species of this com- 
plex of North and Central America, including the West Indies, groups 
these plants under six genera: Actinocheita Barkley, Malosma (Nutt.) 
Engler, Metopium P. Browne, Cotinus (Tourn.) Miller, Rhus (Tourn.) 
L. and Toxicodendron (Tourn.) Miller. 

Microscopic slides of wood specimens present in the Harvard Collec- 
tion were available for this investigation. In addition Professor Samuel 
J. Record kindly loaned slides from the collection at the Yale School of 
Forestry. Mature specimens representative of all the genera except 
Actinocheita were among these; only twig material of Actinocheita was 
available. 

Certain features of the secondary xylem are consistent for all the 
genera of the complex. The vessels tend to occur in groups rather than 
solitarily, but the type of grouping varies from genus to genus. There 
are only porous perforations in the end walls of the vessel elements and 
the pitting on the side walls is circular bordered and alternate. The 
imperforate tracheary elements possess very small, simple or indistinctly 
bordered, pit-pairs. 

Growth rings are present in all of the genera, but in Malosma, 
Metopium and Actinocheita they may be faint or absent. The wood of 

1The writer wishes to express his appreciation to Professor R. H. Wetmore, under 


whose guidance this study was made, for his suggestions and advice. To Dr. A. O. 
Dahl the writer is also grateful for assistance with the pollen studies. 
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these three genera is diffuse-porous, whereas the wood of the other 
genera is ring-porous. Metopium shows abundant vasicentric wood 
parenchyma while the other genera possess only scanty vasicentric 
parenchyma. As is indicated below, septate fibers are present in some 
of the genera and are absent in others. Additional differences in xylem 
_ organization do exist between the genera, and in the following treatment 
of the individual genera these differences are emphasized. The generic 
usage follows that of Barkley’s monograph. 

Figure 4, Metopium toxiferum (L.) Krug & Urb., demonstrates the 
abundant vasicentric parenchyma which may be banded. Metopium 
Brownei (Jacq.) Urb. shows even wider and more distinct bands of 
parenchyma. The wood is diffuse-porous with the vessels solitary or in 
short radial multiples. There are a few septate fibers present. Figure 12, 
a tangential section, shows that the rays are relatively low in height 
and that resin canals are present in the rays. In general, the wood rays 
of this genus are quite distinctive in appearance; the majority range 
from 2-4 cells in width, the individual cells tend to be large and the 
marginal cells outstandingly so. 

The wood of Malosma laurina (Nutt. ex Torr. & Gray) Engl. (fig. 5) 
is diffuse-porous as is the wood of Metopium. It shows a similar arrange- 
ment of the vessels; i.e., solitary or in short radial multiples. One speci- 
men, however, showed longer radial multiples with frequent clusters. 
Malosma also possesses resin canals in the rays and seems to show a 
greater proliferation of the small cells about the canal than is present in 
any other of the genera (fig. 9). Rays up to 7 cells in width were 
observed in one specimen — generally they range from 2-4 cells wide. 
With regard to the vessel-ray and vessel-parenchyma pitting Malosma 
shows a preponderance of scalariform or gash-like pits (fig. 6) whereas 
the other genera are less extreme in this respect. 

Barkley’s genus Toxicodendron is equivalent to Engler’s Rhus section 
VENENATAE, not including Malosma, plus Rhus trichocarpa Miq. of 
Engler’s section TrrcHocarPAE. Toxicodendron diversilobum (Torr. & 
Gray) Greene (fig. 3) shows in transverse section a typical pattern for 
the genus. Whereas the wood of the two previous genera is diffuse- 
porous, the wood here is definitely ring-porous. The absence of cluster- 
ing in the small vessels of the late wood is significant in Toxicodendron. 


A tangential view of the same species is more or less characteristic for 


the genus (fig. 11). It shows some rays which are higher and wider 
than those of the other genera. Though fairly old stems were available, 
no resin canals were observed in the rays of any member of the genus. 
This does not agree with Record (14), who states that large radial resin 
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canals are present in T. diversilobum. It is significant that McNair (12), 
who describes the occurrence of resin canals throughout the plant body 
of this species, makes no mention of the fact that they occur in the 
wood rays. 

Septate fibers are present in varying amounts in the different species. 
Spiral thickenings in the smaller vessels were observed only in T. vernix 
(L.) Kuntze and in the Asiatic T. trichocarpum (Miq.) Kuntze (Rhus 
trichocarpa Miq.). Record (14) mentions, in his anatomical descrip- 
tion of the genus, that spiral thickenings are present in the small vessels. 
This may be due to the fact that in unstained or lightly stained prepara- 
tions the portions of the vessel walls between slit-like pit apertures often 
give the appearance of spiral thickenings. 

It should be mentioned that the Asiatic species of Toxicodendron are 
very similar anatomically to the American Toxicodendrons. Unfortu- 
nately no material of the tropical T. striatum (Ruiz & Pavon) Kuntze, 
native to South and Central America, was available. 

Cotinus possesses ring-porous wood as does Toxicodendron. However, 
the vessel distribution in the late wood differs from that of Toxico- 
dendron in that there are definite clusters of small vessels (fig. 2). In 
the mature wood the rays are narrow and low in one specimen (fig. 8), 
other specimens possess higher rays. No resin canals were observed in 
the rays of any specimens. Spiral thickenings are present in the small 
vessels. Cotinus Coggygria Scop., which has a Eurasian distribution, 
is very similar to C. americanus Nutt. 

Rhus, as considered by Barkley, corresponds to Engler’s TricHo- 
CARPAE excluding R. trichocarpa (sect. Sumac DC.). Rhus generally is 
very similar to Cotinus with respect to xylem structure. The American 
species examined are all ring-porous. As Webber (20) and Watkins (18) 
indicate, certain species growing under more or less xerophytic conditions 
do not show as pronounced a ring-porous condition as do the more tem- 
perate mesophytes. Therefore the climatic element, whether local or 
general, along with the habitat must be taken into consideration in 
interpreting such characters. In this connection it should be mentioned 
that no material of the numerous Mexican species of the genus wa’ 
available. 

The small vessels of the late wood occur in clusters, and in certain 
species this is so extreme that they are grouped in a definite flame-like 
arrangement (fig. 1). These small vessels, as do those of Cotinus, possess 
spiral thickenings. The wood rays are from 2-3 or 4 cells wide (fig. 7), 
except in R. aromatica Ait. and R. trilobata Nutt. where they range from 
1—2 cells wide. In addition, these two species are the only American 
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forms which show resin canals in the wood rays. This may be significant 
since they both belong to the same section of the genus. 

The wood structure of the Asiatic species in Engler’s section TricHo- 
CARPAE is similar to that of the American species. Wood was available 
from only 4 species of Engler’s section GERONTOGEAE which has an 
African and Indian distribution. These species differ in wood structure 
from the American and Asiatic species. They are diffuse-porous, they 
possess septate fibers and resin canals in the rays, 3 spp. (fig. 10), and 
there are crystalliferous strands present, 3 spp. 

The twig material of Actinocheita should not be considered as com- 
parable to that of the other genera, but so far as can be determined at 
present, the wood is diffuse-porous and there are no resin canals in the 
rays. 

As indicated in the preceding paragraphs, in the plants with which 
Barkley has dealt differences in xylem organization do exist between the 
respective genera. Metopium, Malosma and Actinocheita are diffuse- 
porous, while Cotinus, Rhus and Toxicodendron are ring-porous. Rhus 
and Cotinus show definite clusters of vessels in the late wood of the 
growth ring whereas clustering is infrequent or absent in the other 
genera. Only Metopium, Malosma and some species of Rhus possess 
resin canals in the wood rays. Metopium shows abundant vasicentric 
parenchyma which is often banded but the other genera have only 
scanty vasicentric parenchyma. Some rays of Toxicodendron are con- 
sistently higher and wider than those of the other genera. Septate fibers 
are present only in Metopium and Toxicodendron. 

To supplement the results of Barkley’s taxonomic study and the 
anatomical data of this survey of the complex, pollen from representative 
species was examined. Wodehouse (22) and others present numerous 
examples wherein studies of pollen morphology provide significant taxo- 
nomic information. 

Flowers were obtained from herbarium sheets and an effort was made 
to sample each genus fairly completely. The dried pollen grains were 
mounted in lactic acid (ca. 85%) without preliminary treatment, and 
the covers were ringed with paraffin-beeswax. For each species at least 
25 pollen grains were measured by employing a calibrated ocular 
micrometer. Data on size are the means of these values. For the grains 
which were elliptical, 25 measurements of both the long and short 
dimensions were averaged. The values for the individual species were 
averaged to obtain the pollen sizes for the respective groups indicated 
in Table 1. 

Within the complex, the size of the pollen grains ranges from approxi- 
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mately 22 to over 40 p. The shape of both the large and the small 
grains varies from spherical to slightly or decidedly elliptical. All of 
these grains are tricolpate, ie., there are three meridionally arranged 
germ furrows (Wodehouse, 22). In the majority of those forms with 
elliptical grains the germ furrows parallel the long axis of the grain, 
becoming approximate, but never meeting, at the poles. In two genera, 
however, the longer axis of the slightly elliptical grains extends across 
the furrows. 

The germ pores lie in the furrows, and in most cases they are extended 
laterally from the furrows to give the pore an oblong shape. In certain 
genera, though, the pores are confined chiefly or entirely to the furrows 
in which case they are more nearly round. The outlines of the pores 
range from smooth to slightly irregular to ragged. 

Noticeable spines or papillae are not present on the surface. Some 
grains are smooth, and the others show a definitely sculptured exine. 
The surface of the sculptured grains shows pits or depressions which 
may be small or large, regular or irregular. The elevated portions 
between the pits may be reticulate in certain grains, or they may be in 
definite ridges or striations with the pits in all stages of alignment or 
fusion. 

For the most part the genera and even the sections of Rhus are very 
consistent with respect to the various characters of the pollen grains. 
So marked are these consistencies that the individual groups can be 
characterized by definite combinations of characters. Table 1 gives in 
general the pollen characters of the various groups. 

Pollen of Metopium (fig. 13) is medium in size when cotnpared with 
the pollen of the other members of the complex. Further, the grains are 
elliptical in shape and possess a smooth round germ pore. The exine 
is chiefly reticulate, but in the vicinity of the germ furrows, where the 
sculpturing is finer, faint grooves are evident. Malosma shows a small 
spherical grain (fig. 17) which is somewhat similar to grains of Metopium 
with respect to the characters of the surface and the germ pore. 

The grains of Cotinus are also small (fig. 19). They are slightly 
elliptical in shape, the longer dimension crossing the germ furrows. The 
germ pores, in contrast to those of the pollen of the above genera, tend 
to be oblong but have a smooth margin. Likewise the surface differs 
from that of the grains of Metopium and Malosma in that there are 
pronounced striations in the exine. 

The small slightly elliptical grains of Actinocheita, like those of 
Cotinus, show the longer dimension crossing the furrows (figs. 15, 16). 
The germ pore has a smooth outline and tends to be oblong in shape. 
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Centrally between the furrows the surface consists of fine pits which tend 
to occur in rows. Adjacent to the furrows, however, there are wide 
areas where the pitting is extremely delicate and the individual pits are 
not aligned. 

Toxicodendron pollen is of medium size (fig. 22). Toxicodendron 
striata, the tropical species of the genus, possesses pollen which is from 
4 to 8 u larger than pollen of the other species. Grains of this species 
are also elliptical, whereas the grains of the other species are spherical. 
Germ pores are distinctly oblong with a smooth or irregular outline. 
The different species of the genus, with respect to surface characters, 
form a graded series which varies from the condition where the de- 
pressions are only slightly oriented in rows to that where the individual 
pits may be fused, thus giving rise to markedly striate forms. As in 
T. diversilobum (fig. 22), the large pits may give way, in the region of 
the furrows, to small but distinct striations. It is interesting that the 
pollen of the Asiatic species of Toxicodendron is very similar to the pollen 
of the American species. 

The largest grains of the complex are found in the American species 
of Rhus, as defined by Barkley (figs. 20, 21). Moreover, in the separate 
sections of the subgenus ScHMALTZz1A (Desv.) Schneider, especially those 

_which were well represented by material, the pollen sizes are different 
and distinct; e.g., PssuposuMAc Barkley (fig. 14), StypHonta (Nutt.) 
Barkley and PsruposcHMALTZzIA Barkley (fig. 21). In addition there 
is a marked contrast between the two subgenera, Sumac (DC.) Schneider 
and ScHMALTZz1IA, in regard to surface characters. The grains of Sumac 
are reticulate or striate (fig. 20) while those of ScHMaALTz1A are gen- 
erally smooth (figs. 14, 21).2 A few species of ScHMALTzIA do show 
striate grains, but the striations are faint and widely spaced. In the 
genus the germ pores are consistently oblong and ragged. 

The Asiatic species of Engler’s TrRIcHOCARPAE are similar with respect 
to size of pollen grains to certain American species assigned to 
ScHMALTzIA. However, the grains of the TRICHOCARPAE are-not smooth 
like those of ScuMatrz1a, and in the surface characters of the pollen 
the former more closely resemble Sumac. 

The African section GERoNTOGEAE shows the smallest grains of the 
complex (fig. 18). These vary in shape from spherical to elliptical. All 
species show a markedly striate exine (fig. 18) and germ pores which 
are oblong with an irregular outline. The grains of Engler’s MELANo- 


2Barkley and Reed (4) have an article in press in which they suggest that 
Scumattzia be raised to generic rank. Rhus then would be retained for Sumac. 
The difference in surface characters of the pollen of the two groups, as cited above, 
gives evidence which supports such a conclusion. 
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CARPAE are of medium size with an elliptical shape. Very fine striations 
are characteristic of these pollen grains which possess an oblong ragged 
germ pore. 

Thus it is apparent that on the basis of pollen grain characters these 
plants are segregated into the same six groups which are suggested by 
characters of the wood. When data from both types of studies are used 
the separation of the genera is more absolute. For example, the wood 
of Cotinus is difficult to distinguish from the wood of certain species of 
Rhus. However, on the basis of pollen characters these genera are easily 
separated. Likewise, as Barkley points out (3), Actinocheita has long 
been included in Rhus by taxonomists due to the failure to recognize the 
characters which set the plant off from those of Rhus. Barkley recog- 
nizes that this has been somewhat conditioned by the scarcity of the 
plant in collections. However, when the pollen grains of Actinocheita 
are compared with those of Rhus, striking contrasts are noted in all 
respects, 

Interesting data concerning the Asiatic plants of Toxicodendron and 
Engler’s section TRICHOCARPAE as well as those of Engler’s section 
GERONTOGEAE, African and Indian, are revealed. Those Asiatic species 
of Toxicodendron are similar to the American species with respect to 
both wood anatomy and pollen morphology. The Asiatic species of the 
TRICHOCARPAE are similar to the American species of Rhus (as defined 
by Barkley) so far as anatomy is concerned, but they would constitute 
a separate entity on the basis of the characters of their pollen grains. 
Pollen of the GERONTOGEAE is quite distinctive, particularly in regard to 
size and surface characters. On the basis of limited material it seems 
that xylem characters would also set the group off from the others. 
In this same connection the pollen of Engler’s MELANOCARPAE, of 
Oceania, shows surface characters unlike those of any other of the 
groups. 

This would seem to raise the question as to whether or not, in the 
light of this evidence, certain of these groups may be valid genera. 
This of course resolves itself into problems concerned with limitations of 
genera. These queries are best settled in any particular group by work- 
ers who have, by experience, developed the “feel” for the plants of that 
group. When such workers are provided with added confirmatory evi- 
dence, certainly taxonomic inferences are strengthened. 

Heretofore numerous investigators have attempted to correlate char- 
acters of the wood with taxonomic arrangements in various dicotyle- 
donous families. Kribs (8) studying the Juglandaceae and the Melia- 
ceae (9), Webber in the Malvaceae (19) and the Simarubaceae (21), 


al 


1940] HEIMSCH, RHUS AND ALLIED GENERA 287 


Panshin in the SWIETENIOIDEAE of the Meliaceae (13) as well as others 
have obtained data from a study of the xylem which, in part at least, 
correlates with the taxonomic arrangement within the family. Heimsch 
and Wetmore (7) found that specialization of the xylem in the various 
genera of the Juglandaceae closely parallels specialization of the inflo- 
rescences which were studied by Manning (11). In addition Chalk (5), 
Vestal (17), Tippo (16) and Taylor (15) have employed those charac- 
ters of xylem which are generally recognized as significant in phylo- 
genetic studies to interpret the relative positions of plant families within 
larger units of classification. In fact, as Chalk says (5, p. 409), “It has 
long been recognized that there is a close connexion between wood 
anatomy and floral development, and the wood anatomist is often con- 
sulted by the taxonomist as to probable affinities of doubtful genera or 
families.’ Kribs (10) and Chalk both state that frequently high 
correlations between anatomy and taxonomy exist in smaller groups of 
genera or species, but they do not cite specific examples. Working 
within the genus Quercus L., Abromeit (1), Bailey (2) and others have 
pointed out the differences in xylem structure between the red and white 
oak sections. 

The conclusions from this study of the xylem and the pollen grains 
do support the results of Barkley’s taxonomic study. However, it must 
be borne in mind that the plants concerned are a sector of the largest 
tribe of a relatively large family. Barkley states in this connection 
(3, p. 284), “It | Rus complex] contains elements somewhat separated 
phylogenetically which form a few genera in a much larger complex (the 
tribe RHoIDEAE).”’ This being the case, there is a possibility that other 
plants in the RHomEAE may be more closely related to genera in the 
Rhus complex than any of these genera are to each other. Therefore, 
the final disposition of the group should not be attempted without con- 
sidering this possibility. 

Characters of the xylem of the tribe RHoIDEAE as a whole are enlight- 
ening. The only other genus of this tribe with ring-poreus wood is 
Pistacia L.; and in this genus the vessel pattern in the growth ring differs 
from that found in any of the ring-porous genera of the Rhus complex. 
In addition Pistacia shows resin canals in the wood rays, structures which 
in the ring-porous genera were found in only two species of Rhus. The 
abundant banded parenchyma along with the type of ray distinguishes 
Metopium from other genera of the tribe. Also, the multiplication of 
the small cells about the radial resin canals of Malosma seems to be 
unique to the genus. Therefore, the wood structure of the genera of 
the complex shows distinctive differences even when compared with the 
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wood of other genera of the tribe. Whether or not the same situation 
exists with respect to pollen morphology cannot be answered at present. 
No references which are even suggestive were discovered in the literature. 
This is, however, contemplated as a future study. 

That the evidence from these different lines of approach, i.e., gross 


morphology, wood structure and pollen morphology does lead to the © 


same conclusions with respect to the various components of the Rhus 
complex is noteworthy. This should serve to emphasize the fact that 
supplementary morphological investigations do furnish the taxonomist 
with valuable data. Moreover, where problems of phylogeny are con- 
cerned the results of such combined studies would seem to be particularly 
desirable. 


SUMMARY 


In a monograph of the North and Central American species of the 
Rhus complex of the Anacardiaceae Barkley has grouped these plants 
under six genera: Rhus, Cotinus, Toxicodendron, Metopium, Malosma 
and Actinocheita. A detailed study of the secondary xylem and the 
pollen grains of these plants indicates that on the basis of each of these 
structures the plants of the Rhus complex are segregated into the same 
six groups. Whether these should be considered as genera or subgenera 
is a matter of interpretation. However, the structure of the xylem in 
these groups is distinctive even when compared with the other genera 
of the tribe RuompEAE. Thus, ina relatively small taxonomic group such 
as this complex, anatomical studies can provide data which are significant 
in classification. 
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EXPLANATION OF PLATES 


PuiateE I 


Fig. 1. Rhus aromatica Ait. Transverse section of the xylem showing 


ring-porous condition in the growth rings and the flame-like clus- 
ters of small vessels in the late wood.  X 32. 


Fig. 2. Cotinus americanus Nutt. Transverse section showing ring- 


porosity with the small vessels of the late wood in clusters which 
tend to be flame-like. X 32. 


Fig. 3. Toxicodendron diversilobum (Torr. & Gray) Greene. Transverse 


section showing ring-porous condition where the small vessels of 
the late wood are chiefly solitary rather than clustered. X 32. 
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Fig. 4. Metopium toxiferum (L.) Krug & Urb. Transverse section 
showing diffuse-porous wood lacking growth rings. The vessels 
are solitary and in multiples; the vertical wood parenchyma 
ranges from abundant vasicentric to banded. »X 32. 


Fig. 5. Malosma laurina (Nutt. ex Torr. & Gray) Engl. Transverse sec- 
tion showing diffuse-porous wood with a faint growth ring. 
Vessels are solitary or in multiples. > 32. 


Fig. 6. The same. Radial section showing scalariform or gash-like 
vessel-ray pitting. >< 150. 


PiLateE II 


Fig. 7. Rhus copallina L. Tangential section of the xylem showing 
characters of the wood rays. X 32. 


Fig. 8. Cotinus americanus Nutt. Tangential section showing low nar- 
row wood rays and spiral thickenings in the small vessels. > 60. 

Fig. 9. Malosma laurina (Nutt. ex Torr. & Gray) Engl. Tangential 
section showing a resin canal in a wood ray with proliferation of 
the small cells in the vicinity of the canal. Alternate intervascu- 
lar pitting is also shown. X 60. . 

Fig. 10. Rhus viminalis Ait. Tangential section of the xylem showing 
septate fibers, a resin canal in a wood ray and alternate inter- 
vascular pitting. x 60. 

Fig. 11. Toxicodendron diversilobum (Torr. & Gray) Greene. Tangen- 
tial section showing some relatively high and wide wood rays. A 
few septate fibers are visible. X 32. 


Fig. 12. Metopium toxiferum (L.) Krug & Urb. Tangential section of 
the xylem showing wood rays containing small resin canals. 
Invariably the marginal cells of the rays are somewhat enlarged. 
KeSe. 


Priate IIT 


All figures in this plate are drawings of pollen grains which were made 
at the same magnification, approximately 1140 X, with the aid of a camera 
lucida,-using a 12X ocular with a 95X, N.A. 1.25, oil immefston-objective 
on a Spencer microscope. Only portions of the surfaces are represented. 
The stippled areas indicate the patterns of the elevated portions of the 
sculptured grains, and, conversely, the unstippled areas represent the 
depressed portions or pits. In reproduction the drawings were reduced 
approximately one-half. 

Fig. 13. Metopium Brownei (Jacq.) Urb. An elliptical pollen grain with 
a smoothly outlined, nearly round, germ pore. The exine is chiefly 
reticulate, however faint striations are evident in the more deli- 
cately sculptured portions adjacent to the furrow. 

Fig. 14. Rhus terebinthifolia Schlecht. & Cham. A smooth spherical 
pollen grain showing a germ furrow and the oblong germ pores 
with ragged margins. 
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Fig. 15). 


Fig. 16. 


Fig. 17. 


Fig. 18. 


Fig. 19. 


Fig. 20. 


Fig. 21. 


Fig. 22. 
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Actinocheita filicina (DC.) Barkl. <A pollen grain which is 


slightly elliptical. Centrally between the furrows the exine is 


delicately reticulate with the pits tending to occur in rows. 
Toward the furrows this condition grades into a still more delicate 
surface where the exceedingly small pits are not aligned. 


(As Fig. 15) Equatorial view of furrow. Sculpturing is omitted 
in the figure, but a germ furrow and a slightly oblong germ pore 
with a smooth margin are shown. 

Malosma laurina (Nutt. ex Torr. & Gray) Engl. A spherical 
pollen grain with a reticulate exine showing germ furrows with 
smooth round germ pores. 


Rhus lancea L. A small spherical grain with a markedly striate 
exine showing the tricolpate condition. 

Cotinus americanus Nutt. A nearly spherical pollen grain show- 
ing germ furrows and an oblong germ pore with a smooth margin. 
Rhus copallina L. A large elliptical pollen grain showing a germ 
furrow and an oblong germ pore with a ragged margin. The 
sculptured exine is reticulate but local striations are present. 
Small granules are evident in the germ furrow. 

Rhus Andrieuxti Engl. A large elliptical pollen grain with a 
smooth surface showing a germ furrow and oblong ragged germ 
pores. 

Toxicodendron diversilobum (Torr. & Gray) Greene. A spheri- 
cal pollen grain showing a germ furrow and an oblong germ pore 
with an irregular margin. Between the furrows the exine is 
reticulate with slightly aligned pits, but near the furrows the 
sculpturing is more delicate and striate. The dashed lines indi- 
cate the approximate limits of this finely striate area. 


BrioLocicaAL LABORATORIES, 
HARVARD UNIVERSITY. 


“ 
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PLANTAE PAPUANAE ARCHBOLDIANAE, Ii1* 


E. D. Merritt AND L. M. PErry 


With one text-figure 


BARRINGTONIACEAE 


IN WORKING OVER the unnamed Papuasian Barringtoniaceae we have 
found the summary of the literature in R. Knuth’s recent revision of the 
family (Pflanzenr. 105 (IV. 219): 1-82. 1939) most helpful. As a 
wholly reliable guide in the determination of species, however, the work 
needs to be evaluated carefully both in the matter of nomenclature and 
of key-characters used to separate species. Some collections which we 
could not place with the aid of the monograph are here described as 
new species. The types of all species herein described are deposited in 
the Herbarium of the Arnold Arboretum unless otherwise indicated. 


Barringtonia Forster 


Barringtonia brosimos sp. nov. § Doxomma. Text-FIic. 1B. 


Arbor ad 20 m. alta, glabra; foliis apicem ramulorum versus con- 
fertis, oblongis vel anguste obovatis, 12—20(—25) cm. longis, 4—-8.5 (—11) . 
cm. latis, apice obtusiusculis vel acutiusculis vel rotundatis, basi in 
petiolum cuneato-angustatis, chartaceis, integris; costa subtus promi- 
nente; nervis primariis utrinque 12-14, subtus prominulis; petiolo 1-4 
cm. longo, supra applanato, basi incrassato, nigrescente; racemis + 45 
cm. longis; floribus sessilibus vel breviter pedicellatis (pedicellis usque 
5 mm. longis), 1-3 cm. remotis; rhachi + 3 mm. crassa; receptaculo 
turbinato, + 1 cm. longo, glabro vel basi minutissime puberulo; calyce 
ante anthesin infra medium calyptratim secedente (?), parte persistente 
cupulata truncata, 5—6 mm. longa; petalis oblongis, rotundatis, circiter 
4 cm. longis, 1.3 cm. latis; staminibus + 4.5 cm. longis, antheris 0.8 mm. 
longis, -- ovato-rotundatis; ovario 4-loculari; fructibus anguste ob- 
longis, 7-8 cm. longis, + 2 cm. diametro, obtuse obscureque octagonis, 
calyce styloque persistentibus coronatis, monospermis. 

Sotomon Istanps: San Cristobal, Waimamura, Brass 2598 (TYPE), 
August 6, 1932, lowlands, commonly planted by the natives in their 
villages and gardens (erect, irregularly branched tree up to 20 m. tall; 
thick brown suberose bark with vertical rows of large lenticels 1.5—2 cm. 


_ *(Botanical Results of the Richard Archbold Expeditions) See Jour. Arnold Arb. 
20: 324-345. 1939; op. cit. 21: 163-200. t. 1. 1940. 
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apart; leaves pale; calyx purple; petals cream-colored with purple veins; 
stamens cream-colored; fruit green with purplish tint); Bougainville, 
Kugumaru, Buin, Kajewski 1950, July 17, 1930, common in rain-forest, 
alt. 150 m. (tree up to 10 m. high; seeds enclosed by a thick husk 
[none available]; the fruit is greatly sought after by both natives and 
Europeans). ; 

This species is very similar to Barringtonia novae-hiberniae Lauterb. 
in inflorescence and in foliar characters, but it has a different form of 
fruit. This character in the latter species may be most clearly indicated 
by a reference to Pflanzenr. 105 (IV. 219): 38. f. 5. 1939, where the 
fruit is shown as obovate-oblong with definite angles in the upper half 
of it. In contrast, the fruit of B. brosimos is more nearly cylindric- 
oblong and obtusely (if somewhat obscurely ) angled throughout its entire 
length. 


Barringtonia araiorhachis sp. nov. § Doxomma. Text-ric. 1C. 


Arbor parva ad 4-5 m. alta; ramulis glabris; foliis apicem ramulorum 
versus confertis, late lanceolatis vel lanceolato-oblongis, 15-19 cm. 


Ficure 1 


Fig. A, Barringtonia lageniformis Merr. & Perry; fig. B, Barringtonia 
brosimos Merr. & Perry; fig. C, Barringtonia araiorhachis Merr. & Perry. 
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longis, 4.5—6 cm. latis, apice acutis, basi obtusis vel subcuneatis, coria- 
ceis, glabris, minutissime crenulato-serrulatis; costa subtus prominente; 
nervis primariis utrinque + 12, subtus manifestis; petiolo 2.5-4.5 cm. 
longo, basi (1 cm. longo) incrassato, nigrescente; racemis (in specimine 
typico) + 25 cm. (-—60 cm. fructigeris) longis; pedunculis + 8 cm. 
longis; rhachi gracillima, 1 mm. crassa, puberula; floribus 6-15 mm. 
(fructibus usque 25 mm.) remotis; pedicellis + 1.5 cm. longis, puber- 
ulis, supra basin (vix 2 mm.) articulatis interdum leviter geniculatis; 
receptaculo circiter 2 mm. longo, obtuse tetragono-conico, dense puber- 
ulo; calycis lobis in cupulam circiter 4 mm. longam, 7 mm. diametro 
connatis, puberulis; petalis (sub anthesin tantum) circiter 1.4 cm. 
longis; ovario 4-loculari; fructibus + acute tetragonis, in sicco + 5 cm. 
longis, in medio 1.5 cm. latis, calyce coronatis, monospermis; angulis 
fructus in medio abrupte minuteque tuberculatis; semine + angulato. 


SoLtoMon IsLanps: Ysabel, Meringe, Brass 3190 (tTyPE), November 
23, 1932, alt. to 300 m., common in rain-forest on limestone slopes (small 
tree 4-5 m.; dark, stiff leaves with pale midrib; petiole purple, margins 
reflexed; stamens yellow; fruit dark green, rugose; seed not edible). 

Although the field-note indicates mature flowers, it would seem as if 
these had all been sent out in the duplicate material since our specimen 
shows only buds in various stages of development; on this account we 
have omitted from our description the length of the stamens and the style. 

Barringtonia araiorhachis is apparently related to both B. quadrigib- . 
bosa Lauterb. and B. Niedenzuana (K. Schum.) R. Knuth. From the 
first, it is readily distinguished by the open inflorescence, the very 
slender rachis, the longer pedicels and the more sharply angled fruits; it 
differs from the second in the rather sharp minute tubercle or projection 
on the angles of the fruit (half way between the apex and the base). 
Further, the petioles are longer in our species, and the inflorescence is 
definitely (if minutely) pubescent. 


Barringtonia lageniformis sp. nov. § Butonica. TeExtT-Fic. 1A. 

Arbor parva, raro plus quam 5 m. alta, glabra; foliis apicem ramu- 
lorum versus confertis, lanceolatis vel oblongo-lanceolatis, 9-27 cm. 
longis, 4-9 cm. latis, apice acutis, infra medium ad basim angustatis 
(basi obtusis), chartaceis, crenulato-serratis; costa subtus prominente; 
nervis primariis utrinque + 20, patentibus; petiolo subnullo (vix 5 mm. 
longo, 2-3 mm. lato); racemis pendulis, circiter 60 cm. longis; rhachi 
2 mm. crassa; floribus 1-3 cm. remotis; pedicellis 1.5—3 cm. longis, basi 
articulatis; receptaculo + 4 mm. longo, primo turbinato demum + 
tetragono; calycis limbo in alabastro clauso, demum in lacinias 2-4 
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(saepissime 3), 1.4-1.5 cm. longas fisso; petalis + 2.5 cm. longis; 
staminibus . . (in specimine typico fractis); ovario 4-loculari; stylo 
circiter 5.5 cm. longo; fructibus lageniformibus, 6 cm. longis, 3 cm. 
diametro, basim versus prominenter in parte superiore obsolete tetra- 
gonis; semine magno. 

British NEw GUINEA: Western Division, Oriomo River, Wuroi, 
Brass 5776 (typE), January-March 1934, common along river banks 
and on lowlands (small straggling tree seldom more than 5 m. high, the 
trunk and lower branches often submerged; long pendent racemes of 
greenish white flowers; fruit prominently 4-angled below the middle; 
old leaves red). 

This species closely resembles Barringtonia racemosa (L.) Blume in 
general habit, but the flowers have much longer pedicels, and the lageni- 
form fruit sharply 4-angled toward the base is quite distinctive. 


Planchonia Blume 


Planchonia papuana R. Knuth, Pflanzenr. 105(IV. 219): 56, f. 17. 
1939. 


British New GuIneEA: Lower Fly River, east bank opposite Sturt 
Island, Brass 8234, rain-forest, common on the drier flood plain (large 
spur-buttressed canopy tree; flowers white). _ SoLoMON ISLANDS: Gua- 
dalcanal, Berande River, Kajewski 2385, rain-forest (tree up to 20 m. 
high; fruit green, 7 cm. long, 3.3 cm. diameter, with long persistent 
style); Ysabel, Suwa, Brass 3229, planted about native villages (very 
handsome, small, pale foliaged tree 5—6 m. tall; flower with 4 green 
petals and dirty white stamens; unripe fruit about 6 cm. long, 3.5—4 cm. 
diameter ; fruit and seeds inedible). 

Previously reported only from New Guinea. The collections from 
the Solomon Islands seem to be identical with the Papuan material at 
hand. Whether this species is ultimately separable from Planchonia 
timorensis Blume (Timor, Celebes), we are at present unable to de- 
termine; the variation in our specimens is such that we question whether 
the key-character (leaves serrulate-crenulate versus denticulate-serrate ) 
used by R. Knuth is of any value; nevertheless, lacking material for 
comparison, we have tentatively accepted the difference in the mode of 
inflorescence (P. timorensis Bl.: flowers racemose, rachis up to 15 cm. 
long; P. papuana R. Knuth: flowers crowded on short terminal flowering 
branchlets) found in Knuth’s descriptions of the two species, but not 
mentioned in his comments. 

Planchonia Careya (F. v. Muell.) R. Knuth,emore commonly known 
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as Careya australis F. vy. Muell. and reported from Gelieb, Netherlands 
New Guinea, has also been collected at Lake Daviumbu, and Tarara, 
Wassi Kussa River (Brass 7921, 8570), British New Guinea. 


MELIACEAE 


In contrast to the Barringtoniaceae, the literature on the Meliaceae 
of New Guinea appears only in scattered periodicals after 1903. At that 
time (Bull. Herb. Boiss. II. 3: 163-177), with the new species he had 
found, C. de Candolle published a summary of those already described, 
and keys for the species of the larger genera. He recognized eight 
genera and 51 species. Since that time the number of genera has re- 
mained approximately the same, but about 30 more species have been 
reported from the island. This paper contains an additional 23, as 
well as a record of six new species and five range-extensions for the 
Solomon Islands. This is a family which might well be considerably 

_ elucidated with an up-to-date comprehensive study (including keys to 
genera and species, and a re-stating of the characters of obscure and 
briefly described species) of the material accumulated in the various 
herbaria. We believe, however, such a revision would not be of par- 
ticular value unless the worker had access to a majority of the types of 
species already proposed. In certain groups the generic lines are not 
wholly clear, but our material is too scanty to be used as a basis for 
study. With one exception, the genera here accepted are those of. 
established usage. This one, Pseudocarapa Hemsl., is very little known. 
It is founded on a collection from Ceylon, previously placed in Amoora 
Roxb. by C. de Candolle. This, with two species from New Caledonia 
and one from Australia comprised the section Pseudo-Guarea C. DC. 
Harms in Engler & Prantl, Nat. Pflanzenfam. 3(4): 297. 1896, accepted 
Pseudocarapa Hemsl. as a valid genus, and noted the probability that 
the other species of Amoora Roxb. § Pseudo-Guarea C. DC. also be- 
longed to the same entity as the Ceylon material, but since he had 
seen no specimens, he made no change in their nomenclatural status. 
We are hardly better off, having at hand only a few collections of the 
Australian species and one from New Caledonia (the collection is an 
isotype but it is in bud only). From these, we have been led to believe 
the species are better aligned with Pseudocarapa Hemsl. than with 
Amoora Roxb., the former looking towards Dysoxylum Blume in struc- 
ture, the latter being more like Aglaia Lour. However, a detailed and 
comparative study of the floral and fruiting structures is much to be 
desired. The difficulty encountered in trying to match flowering mate- 
rial with descriptions of specimens in fruit, has led us to confine our 
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descriptions of new species to flowering material with a few rather 


striking exceptions. 
Vavaea Bentham 


Vavaea Chalmersii C. DC. Bull. Herb. Boiss. II. 3: 177. 1903. 


British NEw GuINEA: Western Division, Tarara, Brass 8497, 
December 1936, common in rain-forest — mangrove transition zone 
(tree 10-12 m. high with compact leafy crown; leaves deciduous; 
panicles yellow; bark lenticellate, peeling in small thin flakes) ; Lower 
Fly River, east bank opposite Sturt Island, Brass 8217, October 1936, 
rain-forest, on elevated river-banks (compact profusely flowering tree 
10 m. high; flowers yellow); Oroville Camp, Fly River, Brass 7431, 
August 1936 (large spur-buttressed canopy tree; bark reddish, lenti- 
cellate, 2—2.5 cm. thick, exfoliating in small flakes; leaves stiff, yellow- 
ish; flowers cream-colored). NETHERLANDS NEw GUINEA: 2 km. 
southwest of Bernhard Camp, Idenburg River, Brass & Versteegh 13511, 
March 1939, alt. 750 m., on slopes of primary rain-forest (tree 35 m. 
high, 56 cm. diameter; bark brown, fairly smooth; flowers white; fruit 
orange); Bernhard Camp, Idenburg River, Brass & Versteegh 13582, 
April 1939, alt. 450 m., rare on slopes of primary rain-forest (tree 25 m. 
high, 48 cm. diameter; bark brown, scaly; fruit dark yellow). SoLoMon 
IsLANDs: San Cristoval Island, Star Harbor, Brass 3111, October 28, 
1932, alt. 50 m., coastal hills (tree 15 m. high; leaves dull green with 
brown nerves) ; Ysabel Island, Meringe, Brass 3348, December 13, 1932, 
lowland rain-forests (small tree; flowers pale yellow); Ysabel Island, 
Tataba, Brass 3420, January 4, 1933, alt. 50 m., rain-forest ridges 
(slender, straight boled tree 10-15 m. tall, with pale brown slightly 
fissured bark and hard yellowish wood; leaves dull, the underside paler; 
fruit red when ripe). 

The species, as C. de Candolle points out, is very similar to Vavaea 
amicorum Benth., differing in the glabrous anthers; this is not an easy 
character to determine on account of the densely short-pilese apices of 
the laciniae. A more obvious character is the dentate calyx as con- 
trasted with the more definitely lobed one of V. amicorum Benth. 


Vavaea Chalmersii C. DC. var. angustifolia var. nov. 

A forma typica recedit foliis oblanceolatis, nervis primariis utrinque 
circiter 6-8. 

Sotomon Istanps: Ysabel Island, Tataba, Brass 3439 (TYPE), 
January 5, 1933, alt. 50 m., rain-forests (tall tree with brown, lenticellate, 
horizontally ridged bark, greenish when cut; leaves with pale midrib and 
recurved margins; flowers white; fruit brown). 

This is a plant with much narrower leaves than those of the typical 
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species. The irregular length of the laciniae of the staminal tube might 
also be mentioned as being perhaps more marked than in the species, in 
the flowers examined five lobes were considerably shorter than the 
remaining ten. 


Vavaea Archboldiana sp. nov. 

Arbor circiter 26 m. alta, trunco 37 cm. diametro; ramulis apicem 
versus tantum minute adpresseque pubescentibus; foliis usque 10 cm. 
longis, 6 cm. latis, oblanceolatis vel obovatis, apice rotundatis vel obtusis, 
basi cuneatis interdum paullo obliquis, utrinque glabris vel in costa subtus 
adpresse pubescentibus, venis primariis utrinque circiter 7-9; venulis 
reticulatis, supra inconspicuis, subtus manifestis; petiolo 1.5-1.8 cm. 
longo, puberulo; paniculis axillaribus, + 7 cm., in fructu + 10 cm. 
longis, pedunculatis (pedunculo 5—7 cm. longo); floribus pedicellatis 
(pedicellis 3 mm. longis); calyce + 2 mm. longo, 5-dentato, dentibus 
brevissimis, latis, acutiusculis; petalis 5, circiter 5—6 mm. longis, utrinque 
minute pubescentibus; tubo stamineo extus glabro, cum antheris circiter 
4.5 mm. longo, apice tantum laciniato (laciniis a tubi dorso visis + 
0.5 mm. longis), intus in parte dimidia superiore et apice utrinque albo- 
villoso; antheris 15-17, fere glabris; tubulo circiter 1 mm. longo, faciei 
interiori tubi adhaerente, intus ad basim adpresse pilosulo; ovario 
2-loculari, adpresse hirtello; stylo adpresse hirtello apicem versus gla- 
brescente; stigmate magno, capitato; fructibus irregulariter ovoideis, 
circiter 1.3 cm. diametro. 


NETHERLANDS New GuINEA: 15 km. southwest of Bernhard Camp, 
Idenburg River, Brass & Versteegh 11974 (tTyPE), January 1939, alt. 
1530 m., frequent on slopes of primary forest (tree 26 m. high, 37 cm. 
diameter; bark 6 mm. thick, red-brown, fairly smooth; flowers white). 

In general appearance Vavaea Archboldiana does not differ from 
V. Chalmersit C. DC. but the calyx is very shallowly dentate, and the 
apex of the staminal tube (glabrous outside except the villous or densely 
short-pilose apex) is barely incised, the shortness of the lobes being 
emphasized by the white villousness of the apex only. In contrast the 
staminal tube of V. Chalmersii C. DC. is cleft one-third to one-half its 
length into lobes or laciniae likewise villous at the apex. These are lined 
in the upper part with tufts of white hairs so dense that the lobes are 
slightly parted (even in the flower bud), revealing a narrow white line 
of pubescence. 


Vavaea Kajewskii sp. nov. 


Arbor usque 20 m. alta; ramulis annotinis glabris, hornotinis (in 
specimine typico brevissimis, circiter 1.5 cm. longis) dense adpresseque 
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pubescentibus; foliis usque 20 cm. longis, 11 cm. latis, late lanceolatis, 
apice breviter lateque acuminatis, basim versus sensim vel abrupte 
angustatis, margine integris, utrinque (costa venisque minute et interdum 
sparse adpresse pubescentibus exceptis) glabris; venis primariis utrinque 
circiter 11, patule subadscendentibus, venulis manifeste reticulatis; peti- 
olo adpresse pubescente, ++ 6 mm. longo; paniculis axillaribus quam foliis 
brevioribus (6—7 cm. longis); pedunculis (+ 4 cm. longis) ramisque 
adpresse pubescentibus vel hirtellis; floribus pedicellatis (pedicellis 
circiter 3 mm, longis); calyce 1 mm. longo, acute 4—5-dentato, extus 
adpresse hirtello; petalis 4—5, circiter 5 mm. longis, extus adpresse ac 
dense hirtellis, intus basi exceptis dense puberulis; tubo stamineo extus 
glabro, cum antheris circiter 4 mm. longo, 12-fido, laciniis alternis paullo 
brevioribus, apice antherigeris intus dense villosis et apice utrinque 
pilosulis, antheris in apice laciniarum sessilibus, dorso + pilosulis; 
tubulo parvo, 0.5 mm. longo, faciei interiori tubi adhaerente, facie 
interiore fere ad apicem adpresse pilosulo; pistillo 3.5 mm. longo, ovario 
(3-loculare) et stylo adpresse hirsutis; stigmate magno, peltato; fructi- 
bus ignotis. 

SoLtomon IstAnps: Bougainville Island, Kupei Gold Field, Kajewski 
1690 (typr), April 12, 1930, alt. 1000 m., common in rain-forest (a tall 
to medium sized tree up to 20 m. high; petals 4, white with a touch of 
pink at the base; stamens and style light green). 

In the very short petioles and the longer than usual pedicels this 
species suggests Vavaea oligantha B. L. Burtt (V. pauciflora Ridl., not 
Volk.) ; it is quite different, however, in the long-peduncled corymbose 
inflorescence and the smaller, more numerous flowers. 


Dysoxylum Blume 


Dysoxylum longipetalum C. DC. Bull. Herb. Boiss. II. 3: 165. 1903. 

British New GuINEA: Central Division, Mafulu, Brass 5426, alt. 
1200 m., lower primary forests (large tree with short thick-trunk, and 
large spreading-ascending branches; flowers fragrant, cream-color, in 
clusters on the branches; upper part of the calyx and the petals 
wrinkled). 

This specimen corresponds very well with the original description of 
Dysoxylum longipetalum C. DC. differing in the following minor points: 
only the uppermost leaflets are equilateral at the base and all are 
glabrous on the ventral surface; the staminal tube is sometimes sparsely 
pubescent outside; the inflorescence is more open and scarcely paniculate, 
consisting rather of a cluster of racemose cymes, corymbose in appear- 
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ance, the peduncles are 1—2 cm. long, and the pedicels of the flowers 
about 8 mm. in length. The petiole and the rachis of the leaf are 
approximately 90 cm. long, and the leaflets ++ 25 cm. long and 6 cm. 
broad. 


Dysoxylum caulostachyum Mig. Ann. Mus. Bot. Lugd.-Bat. 4: 12. 
1869; F. v. Muell. Papuan Pl. 1: 6. 1875; Scheffer, Ann. Jard. Bot. 
Buitenz. 1: 12, 1876; C. DC. Monog. Phan. 1: 499. 1878; Koorders 
& Valeton, Meded. Lands Plant. 16: 34. 1896 (Bijdr. Boomsoort. 
Java 3:34); Koorders, Meded. Lands Plant. 19: 386. 1898 (FI. 
N. O. Celebes 386); C. DC. Bull. Herb. Boiss. II. 3: 166. 1903; 
Nov. Guin. Bot. 8(2): 423. 1910; Koorders & Valeton, Atlas 
Baumart. Java 1: ¢. 99, 100. 1913; C. DC. Meded. Rijks. Herb. 
Leiden 22: 7. 1914; Ridley, Trans. Linn. Soc. Bot. II. 9: 25. 1916. 

Previously reported from Java, Celebes, and New Guinea. 

SoLtomon IsLANnps: Bougainville Island, Kugumaru, Buin, Kajewski 
1933, alt. 150 m., common in rain-forest; Guadalcanal Island, Berande, 
Kajewski 2426, common in rain-forest at sea-level; Ysabel Island, 
Tiratona, Brass 3324, alt. 600 m., mountain rain-forests; San Cristobal 
Island, Magoha River, Brass 2725, lowland rain-forests, common; Ulawa 
Island, Brass 2982, lowland rain-forest. 

The field notes are here summarized: a large spreading tree up to 
25 m. high, with thin brown fissured bark; leaves clustered at the ends | 
of the branches, up to 1 and 1.5 m. long, with as many as 15-16 pairs of 
lateral pinnae; flowers in racemes clustered on trunks and on branches, 
white, very showy, sweet-scented; fruit 2.5 cm. diameter, brown, de- 
hiscent; seeds brown. 

The specimens cited above fall easily within the limits of the species as 
defined by Koorders & Valeton, as well as too close to Miquel’s original 
description to place them elsewhere without an examination of the type- 
specimen. They show considerable variation in the pubescence of the 
leaves. Kajewski 1933 has velvety-pubescent leaves; those of Brass 
3324 are pubescent on the rachis, the petiolules, the midrib and the 
nerves; and Brass 2725 and 2982 have practically glabrous leaves. 
Further, in the two collections mentioned last, the scar of the floral 
envelopes below the fruit is 2 mm. high; whereas, in the other fruiting 
collections the scar is scarcely 1 mm. high. These are probably only 
minor variations; certainly much more material should be examined 
before attributing to them any special significance. 


_ Dysoxylum callianthum sp. nov. § Eudysoxylum,. 
Arbor magna; foliis (totis non visis) impari-pinnatis, ?-jugis, saepe 
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1 m. et ultra longis; foliolis suboppositis, petiolulatis (petiolulis + 1 cm. 
longis, petiolulo folioli terminalis 3.5 cm. longo), anguste oblongis, 
superioribus ad 28 cm. longis, 6 cm. latis, inferioribus circiter 12 cm. 
longis, 5 cm. latis, basi subinaequilateralibus, rotundatis vel obtusis, 
apice longiuscule acuminatis (acumine + 1.5 cm. longo, obtusiusculo), 
chartaceis, venis primariis alternis, utrinque circiter 15-18, supra costa 
venisque exceptis cito glabrescentibus, subtus molliter (interdum parce) 
pubescentibus; petiolo, rhachi petiolulisque pubescentibus; inflore- 
scentiis racemosis e trunco ortis, dense pubescentibus, circiter 15 cm. 
longis; alabastris oblongis, 1 cm. longis; pedicellis crassiusculis, + 1.5 
cm. longis; calyce longitudinaliter ruguloso, crasse coriaceo, fasciculato- 
tomentoso, subcampanulato-tubuloso, 1.5 cm. longo, plerumque irregu- 
lariter 5-lobato, lobis + ovatis; petalis 5, valvatis, 2.5-2.8 cm. longis, 
3 mm. latis, extus dense pubescentibus, intus glabris; tubo stamineo 
+ 2.5-2.7 cm. longo, extus parce piloso, intus glabro, 10-fido, laciniis 
2.5 mm. longis apice emarginatis, antheris 10(—12) inter lacinias affixis, 
circiter 2 mm. longis; tubulo cylindrico vel fere urceolato, 4.5-5 mm. 
longo, crenulato, extus glabro, intus praecipue ad basim pubescente; 
ovario adpresse hirsuto, fere costulato, 5—6-loculari; stylo fere ad medium 
+ adpresse hirsuto, superne glabro; stigmate discoideo; fructibus 
depresse globosis. 

Sotomon Istanps: Ysabel Island, Garona, Brass 3367 (TYPE), 
December 20, 1932, common on lowlands or riverine rain-forests (large 
spreading tree with brown suberose bark; leaves at the ends of the 
branches, often over 1 m. long; flowers cream-colored, in racemes clus- 
tered on the trunk). 

This species, in its large and softly pubescent leaves as well as its 
cauliflorous inflorescences, suggests Dysoxylum caulostachyum Miq. 
It is readily distinguished, however, by the larger and coarser, much 
more densely pubescent inflorescences, and by the very thick calyx. 
The structure of the flower also suggests that D. callianthum may be 
a close ally of D. megalanthum Hemsl. It differs from the latter in the 
larger and more acuminate leaves and in the more tubular and densely 
pubescent calyx. 


Dysoxylum molle Mig. Ann. Mus. Bot. Lugd.-Bat. 4:18. 1869; 
F. v. Muell. Papuan Pl. 1:6. 1875; Scheffer, Ann. Jard. Bot. 
Buitenz. 1: 12. 1876; C. DC. Monog. Phan. 1: 526. 1878; Bull. 
Herb. Boiss. II. 3: 168. 1903. 

NORTHEASTERN NEw GUINEA: Quembung, Clemens 3086, May 14, 

1936, at about 600-900 m. alt. (flowers yellow); Sattelberg, Clemens 
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1964, March 5, 1936, alt. + 1000 m., open hill-forest. | NETHERLANDS 
New Guinea: 2 km. southwest of Bernhard Camp, Idenburg River, 
Brass & Versteegh 13538, April 1939, alt. 650 m. (common tree of the 
primary rain-forest, on the slope of a ridge; 31 m. high, 51 cm. diameter; 
bark brown, scaly, rough, ill-smelling). 

These specimens agree so well with the description of the foliar and the 
fruiting characters of Dysoxylum molle Miq. that we have little hesitancy 
in assigning them to this species; Brass & Versteegh 13538 is much less 
pubescent than the other collections. Up to the present the only records 


we have found are those appertaining to the original collection; hence, it _ 


seems worth while to note that one of our specimens is in full flower 
(Clemens 3086). The original description was based on specimens in 
fruit and also showing a very immature inflorescence. The flowers are 
very much like those of the Australian species D. Muelleri Benth., but 
differ in having a more pubescent corolla, and rounded calyx-lobes. We 
append a brief description of the flower: calyx 1.5 mm. long, densely 
pubescent, 5-lobed, lobes ++ rounded, 0.5 mm. long; corolla 9 mm. long, 
5-lobed, attached to the staminal tube in the lower half, minutely 
pubescent (more densely so towards the apex of the lobes); staminal 
tube 8 mm. long, crisply pubescent on both sides, undulate at the margin; 
anthers 0.5 mm. long, included but the apex not more than 0.5 mm. 
below the margin of the tube; disk 3.5 mm. long, cylindric, glabrous, 


crenulate or dentate at the margin; pistil 8-9 mm. long, ovary 4-loculed,.- 


densely hirsute, style hirsute up to 2 mm. below the apex, glabrous above. 


Dysoxylum arborescens (Blume) Miq. Ann. Mus. Bot. Lugd.-Bat. 4: 
24. 1869; C. DC. Monog. Phan. 1: 489. 1878; Koord. & Val. Meded. 
Lands Plant. 16: 76. 1896 (Bijdr. Boomsoort. Java 3: 76); C. DC. 
Bull. Herb. Boiss. II. 3: 165. 1903; Koord. & Val. Atlas Baumart. 
Java 1: ¢. 174. 1913; Baker f. Jour. Bot. 61: Suppl. 7. 1923. 


Goniocheton arborescens Blume, Bijdr. 177. 1825. 

Epicharis Kunthiana A, Juss. Mem. Mus. Nat. Hist. Paris 19: 229, 267 
(repr. 77, 115). 1830. 

Dysoxylum Kunthianum Miq. op. cit. 13; C. DC. Monog. Phan. 1: 488. 
1878; F. v. Muell. Papuan Pl. 1: 6. 1875; Scheffer, Ann. Jard. Bot. 
Buitenz. 1: 12, 1876; K. Schum. & Hollr. Fl. Kaiser Wilhelms Land 
61. 1889; K. Schum. Notizbl. Bot. Gart. Berlin 2: 124. 1898; K. 
Schum. & Lauterb. Fl. Deutsch. Schutzgeb. Siidsee 380. 1900; C. DC. 
Bull. Herb. Boiss. II. 3: 165. 1903; Ridley, Trans. Linn. Soc. Bot. II. 
9: 26. 1916; Baker f. op. cit. 8; White, Jour. Arnold Arb. 10: 228. 
1929; Guillaumin, Jour. Arnold Arb, 12: 238. 1931. 

Dysoxylum rubrum Merr. Philip. Bur. Gov. Lab. Bull. 35: 32. 1905. 


BritisH New Guinea: Ihu, Vailala River, Brass 953 ; Wame River, 
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Brass 1091; Central Division, Laloki River, Rona, Brass 3605, alt. 
450 m., rain-forests; Kubuna, Brass 5581, alt. 100 m., common in 
riverine rain-forest. NORTHEASTERN NEW GUINEA: Kaulo, Schlechter 
16881, alt. about 850 m.; Gati Mountain, Schlechter 16851, alt. about 
600m. SoLomon Istanps: San Cristobal, Waimamura, Brass 2572, 
lowland rain-forest, not common; Ysabel Island, Garona, Brass 3373, 
lowlands, riverine rain-forest; Bougainville Island, Kugumaru, Buin, 
Kajewski 1875, alt. 150 m., rain-forest, common. 

In the specimens at hand, we have been unable to find real specific 
differences to separate Dysoxylum arborescens (Blume) Miq. from 
D. Kunthianum (A. Juss.) Miq. C. de Candolle, in his key to the 
Meliaceae of New Guinea (Bull. Herb. Boiss. II. 3: 163. 1903) dis- 
tinguished the two on 5-merous and 4-merous flowers. In the above 
cited collections, which we believe represent a single entity (all flower- 
ing material except Brass 3605), the flowers are both 4-merous and 
5-merous. Perhaps a critical examination of the types together with a 
survey of the accumulated material might bring to light some differences 
' which previously have passed unnoticed; also it should be noted that the 
fruit might reveal some characters not found in the flowers, yet it must 
be remembered that it is no easy task to correlate flowering and fruiting 
material collected at different localities in different seasons. 

K. Schumann reduced Dysoxylum Forsythianum Warb. (Bot. Jahrb. 
13: 343. 1891) to the synonymy of D. Kunthianum (A. Juss.) Miq.; 
Koorders & Valeton accepted D. Halmaheira C. DC. as identical with 
D. arborescens (Blume) Miq.; and C. de Candolle admitted D. Gjelle- 
rupii C. DC. as close to D. arborescens (Blume) Miq. and D. Halma- 
heira C. DC. but failed to point out how his species really differs. 
Further a specimen from the Daintree River, North Queensland, labeled 
D. Nernstii F. v. Muell. is scarcely distinguishable from the Papuasian 
material here cited. 


Dysoxylum yunzaingense sp. nov. § Eudysoxylum. 2 

Arbor (?); foliis 3—4-jugis, pari-pinnatis, petiolatis (petiolo 4-7 cm. 
longo, rhachi + 10 cm. longo, glabro) ; foliolis suboppositis, petiolulatis 
(petiolulis 5-7 mm. longis, glabris vel junioribus sparse pilosis praecipue 
in axillis) , subcoriaceis, oblongis, utrinque angustatis, basi obliquis, apice 
breviter acuminatis (acumine obtusiusculo, + 7 mm. longo), utrinque 
glabris; venis primariis utrinque 12—15, patulis, perspicuis; paniculis 
axillaribus, e basi ramosis vel fasciculatis, in specimine typico usque 
6 cm. longis, axi ad apicem ramulisque minute parceque pubescentibus 
vel puberulis; floribus breviter pedicellatis (pedicellis + 1.5 mm. 
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longis) ; calyce brevi (vix 1 mm. longo), 4-dentato, minutissime ciliato; 
petalis 4, circiter 4 mm. longis, glabris, in dimidio inferiore tubo stamineo 
adnatis; tubo stamineo quam petalis paullo breviore, extus pubescente, 
intus in parte superiore piloso (ad basim glabro), margine undulato, 
antheris 0.6 mm. longis, vix 1 mm. infra marginem affixis, apiculatis; 
tubulo 1 mm. longo, + 2 mm. diametro, crassiusculo, utrinque glabro 
vel intus ad basim piloso, margine undulato; pistillo 3-4 mm. longo; 
ovario circiter 0.5 mm. longo, hirsuto, stylo usque ad medium hirsuto, 
superne glabro. 

NORTHEASTERN NEw GUINEA: Morobe District, Yunzaing, Clemens 
3966 (TYPE), August 24, 1936, at about 1350 m. alt. 

In the shape of the leaflets this species suggests Dysoxylum arborescens 
(Blume) Miq., but the primary veins are more wide-spreading and the 
flowers are smaller than in the latter species. 


Dysoxylum sattelbergense sp. nov. § Eudysoxylum. 

Arbor(?); innovationibus dense puberulis; foliis + 5-jugis, pari- 
pinnatis, petiolatis (petiolo + 6 cm, longo, rhachi circiter 12 cm. longo, 
glabro) ; foliolis alternis vel interdum suboppositis, petiolulatis (petio- 
lulis + 7 mm. longis), coriaceis, oblongis vel lanceolato-ellipticis, 8-13 
cm. longis, 3-5 cm. latis, basi rotundato-cuneatis, vel acuto-cuneatis, 
paullo obliquis, apice breviter obtuseque acuminatis, utrinque glabris; 
venis primariis utrinque 12-16, patubo-adscendentibus, manifestis; 
paniculis axillaribus, + 25 cm. longis, ramosis, ramis inferioribus + 10° 
cm. longis, axi ramulisque puberulis; floribus breviter pedicellatis (pedi- 
cellis vix 1 mm, longis); calyce brevi (vix 1 mm, longo), 5-dentato, 
glabro; petalis 5, glabris, in alabastro 4 mm. longis; tubo stamineo 3 mm. 
longo utrinque ac margine (denticulato) consperse piloso; tubulo 1 mm. 
longo, crassiusculo, extus glabro, margine ac intus consperse piloso; ovario 
1 mm. longo, pubescente; stylo glabro, cum stigmate 2.5 mm. longo. 

NORTHEASTERN NEW GUINEA: Sattelberg, Clemens 1745 (TYPE), 
January 30, 1936, at about 900 m. alt. 

This species belongs in the same group as D. arborescens (Blume) 
Mig. and D. yunzaingense. It may be readily distinguished from both 
by the larger inflorescence (in proportion to the length of the subtending 
leaves), the subsessile flowers, and the glabrous style. 


Dysoxylum confertiflorum sp. nov. § Eudysoxylum. 

Arbor parva; foliis 20-30 cm. longis, 3—4-jugis, ?pari-pinnatis, petio- 
latis (petiolo 8-10 cm. longo) ; foliolis suboppositis vel alternis, petiolu- 
latis (petiolulis 5-7 mm. longis), chartaceis, ovatis, 8-12 cm. longis, 


—_ 
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5—6 cm. latis (in partibus latissimis), basi paullo inaequilateralibus fere 
rotundatis, apice obtusiusculis vel breviter et obtuse acuminatis, utrinque 
glabris, vel subtus in costa, petiolulis, rhachi et in petiolo puberulis vel 
minute pubescentibus; venis primariis utrinque 9-12, supra manifestis, 
subtus perspicue eminentibus; paniculis spiciformibus axillaribus usque 
4 cm. longis; axi et ramis brevissimis (1—2 mm. longis) , dense minuteque 
pubescentibus; floribus confertis; alabastris +tetragonis; calyce brevi 
(1.5-2 mm. longo), 4-dentato, extus dense pubescente; petalis 4, circiter 
5.5 mm. longis, 2 mm. latis, utrinque ad basim intus exceptis puberulis; 
tubo stamineo 3—4 mm. longo, extus puberulo, intus glabro, margine 
crenulato-dentato; antheris 8, circiter 1 mm. infra marginem tubi affixis, 
inclusis; tubulo 0.5-1 mm. longo, crateriformi, margine undulato, 
crassiusculo, utrinque glabro; pistillo 3.5-4.5 mm. longo; ovario dense 
pubescente, 4-loculari; stylo per 14-24 longitudinem pubescente, in 
parte superiore glabro. 

British New GuIneEA: Lower Fly River, east bank opposite Sturt 
Island, Brass 7992 (tTypPE), October 1936, rain-forest (small canopy 
tree of the ridges; leaves undulate; flowers green). 

Among the Papuan species of Dysoxylum, this is most like the de- 
scription of D. brevipaniculum C. DC., but it may be distinguished by 
the chartaceous and prominently veined leaves, the longer panicles, the 
smaller flowers, the minutely pubescent (outside) staminal tube, and 
the capitate stigma. The prominent venation of the leaves suggests 
D. costulatum Mig. of the Malay Peninsula and Sumatra, but the floral 
characters of the latter are different. 


Dysoxylum Archboldianum sp. nov. § Eudysoxylum. 

Arbor magna; foliis (in specimine typico) usque 45 cm. longis, 
4-6-jugis, pari-pinnatis, petiolatis (petiolo vix 10 cm. longo, rhachi 
22 cm. longo, angulato, puberulo) ; foliolis plerumque alternis, petiolu- 
latis (petiolulis 5-8 mm. longis, puberulis), coriaceis sed minutissime 
pellucido-punctatis, oblongis vel lanceolato-ellipticis, 6-14 cm. longis, 
3-4.5 cm. latis, basi oblique rotundatis vel obtusis, apice acutiusculis, 
utrinque glabris; venis primariis utrinque circiter 6-9, supra paullo 
depressis, subtus prominulis; paniculis axillaribus vel leviter supra- 
axillaribus, usque 35 cm. longis (in specimine typico + 25 cm. longis), 
pyramidalibus, breviter pedunculatis, + divaricatim ramosis, multi- 
floris; rhachi, ramis, ramulis ac bracteis minute pubescentibus; floribus 
breviter pedicellatis; calyce brevi (1 mm. longo), 5-dentato, glabro; 
petalis 5, circiter 6-7 mm. longis, liberis, glabris vel in parte superiore 
intus puberulis; tubo stamineo 5 mm. longo, truncato et leviter undulato, 
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extus copiose intus sparse pubescente, antheris circiter 1 mm. longis, 
inclusis; tubulo brevissimo (1 mm, longo) utrinque dense hirsuto; ovario 
hirsuto, 3-loculari; stylo glabro. 

British New Guinea: Lake Daviumbu, Middle Fly River, Brass 
7903 (TYPE), September 1936, rain-forests (large canopy tree; stem. 
buttressed; bark dark brown, thick, hard, scaly; flowers cream-colored). 

This is a species which, in its alternate, glabrous and oblique (at the 
base) leaflets, strongly suggests Dysoxylum thyrsoideum Hiern of the 
Malay Peninsula, but it may be readily distinguished by the relatively 
longer inflorescence, and the pubescence on the outer surface of the 
practically truncate staminal tube. Among the Papuan species, it is 
perhaps most like D. Macgregorii C. DC. (from the lowlands of British 
New Guinea), but it differs from de Candolle’s description in the fol- 
lowing characters: leaflets acute (not acuminate), glabrous; calyx and 
petals glabrous (not appressed-pilose), and the staminal tube pubescent 
(not glabrous). 

Another collection is tentatively placed here: Oriomo River, Wuroi, 
Brass 5904, January—March 1934, alt. 5-10 m., common in rain-forest 
substage (slender tree 12-15 m.; leaves scattered towards the branch 
tips; pale subglobose fruits; seeds purple). The leaf is glabrous, very 
similar in texture and venation to that of the type; the infructescence is 
supra-axillary, and the short-pyriform fruits are 3—4-loculed. 


Dysoxylum Randianum sp. nov. § Eudysoxylum. 

Arbor 31 m. alta; innovationibus gilvo-brunnescentibus, minute 
adpresseque pubescentibus; foliis impari-pinnatis, 5—7-jugis, petiolatis 
(petiolo 8-12 cm., rhachi + 20 cm. longo, minute adpresseque pube- 
scentibus); foliolis alternis vel suboppositis, oblongo-ellipticis, 10-18 
cm. longis, 5—9 cm. latis, basi inaequilaterali rotundatis, apice obtusis, 
in sicco atro-brunneis, glabris, subnitidis, subtus pallidioribus (fere 
fuscis), dense et minute adpresseque pilis pallidis nitidis pubescentibus; 
venis primariis utrinque circiter 16-20, subpatentibus, supra impressis, 
subtus prominulis; petiolulis 1-2 mm. longis, dense sed minute ac 
adpresse pubescentibus; paniculis + 15 cm. longis, supra-axillaribus, in 
toto dense adpresse pubescentibus, gilvo-fuscis; fructibus + globosis, 
+ obliquis, brevissime rostellatis, 4-locularibus, pericarpio in sicco 
+ costulato; seminibus oblongis, apice basique rotundatis; testa coria- 
cea; cotyledonibus collateralibus, plantula in medio lateris ventralis 
affixa, minuta, pubescente. 

NETHERLANDS NEw GUINEA: 4 km. southwest of Bernhard Camp, 
Idenburg River, Brass & Versteegh 13113 (TyPE), March 1939, alt. 
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850 m., common in the primary forest, on the plain (tree 31 m. high, 
47 cm. diameter; bark black, with an odor; wood light brown; fruit 
brown). 

This species is perhaps very nearly related to Dysoxylum Hasseltii 
Koord. & Val. Although the fruit closely resembles that depicted in the 
plate of the latter as shown in Atlas Baumart. Java 1: f. 177. 1913, 
nevertheless, the foliar characters of the former are distinctive. The 
closely appressed indumentum of minute hairs on the lower surface of the 
leaf is unlike that of any other species at hand. Apparently the oblique 
or one-sided development of the fruit is owing to the abortion of part of 
the ovules. 

Dedicated to Dr. A. L. Rand, ornithologist and assistant leader of 
the Archbold Expedition. 


Dysoxylum Richardsonianum sp. nov. § Eudysoxylum. 


Arbor 30 m. alta, trunco 58 cm. diametro; foliis (immaturis) usque 
50 cm. longis, 6—9-jugis, petiolatis (petiolo 7-11 cm. longo, teretiusculo; 
rhachi supra ad apicem antice sulcata ac dense adpresseque pubescente) ; 
foliolis oppositis vel suboppositis, sessilibus, oblongis, 15—20 cm. longis, 
+ 6 cm. latis, utrinque angustatis, apice brevissime obtusissimeque 
acuminatis, junioribus utrinque dense adpresse pubescentibus, cito 
glabratis (maturis probabiliter costa venisque tantum pubescentibus) ; 
venis primariis utrinque circiter 16, subtus prominulis; inflorescentiis 
axillaribus, brevibus (probabiliter 4 cm. et ultra longis), fasciculatis; 
ramis racemoso-cymosis; floribus breviter pedicellatis (pedicellis circiter 
6 mm. longis); calyce + 13 mm. longo, subcampanulato-tubuloso, 
3—4-fido, coriaceo, inferne lenticellis ferrugineis consperso; petalis 4 ad 
basim connatis, circiter 17 mm. longis, extus dense ac adpresse pube- 
scentibus, intus glabris vel pilis solitariis conspersis; tubo stamineo 
15-16 mm. longo, 8-fido, laciniis 2.5 mm. longis, emarginatis, antheris 
2 mm. longis inter lacinias affixis; tubulo 3 mm. longo, undulato-crenu- 
lato, utrinque glabro; ovario 4—5-loculari, hirsuto; stylo per_ 1% longi- 
tudinem hirsuto sursum glabro. 

NETHERLANDS New Guinea: 6 km. southwest of Bernhard Camp, 
Idenburg River, Brass & Versteegh 12545 (type), February 19, 1939, 
alt. 1170 m., occasional tree of the primary forest, in a valley (30 m. 
high, 57 cm. diameter; bark 5 mm. thick, gray, scaly; flowers light 
yellow). 

None of the leaves of this collection are mature. The largest has nine 
pairs of sessile leaflets, of which the two upper pairs are not half grown, 
only one flower has reached anthesis, the others are mostly in very 
young bud. 
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Dysoxylum Richardsonianum does not seem to be closely related to 
any of the other Papuan species, unless it be D. longicalicinum C. DC. 
which is easily separable by its petiolulate leaflets (petiolule scarcely 
3 mm. long), cauliflorous inflorescence, and membranaceous calyx. 

For the interest shown in the botanical work of the expedition, this 
species is dedicated to Dr. W. B. Richardson, mammologist of the 
Archbold Expedition. 


Dysoxylum lamproanthum sp. nov. § Eudysoxylum. 

Arbor; foliis impari-pinnatis, 3—?-jugis, petiolatis (petiolo + 9 cm., 
rhachi + 9 cm. longo, glabro vel sparse piloso); foliolis suboppositis 
vel alternis, petiolulatis (petiolulis 5 mm. longis, hirtellis), coriaceis, 
superioribus oblongis ad ellipticis vel lanceolato-ellipticis, usque 13 cm. 
longis, 5 cm. latis, infimis ovatis, 6-8 cm. longis, 3—4 cm. latis, basi 
paullo obliquis, cuneatis vel acutis, apice acutis vel acuminatis, supra 
glabris, fuscis, subtus pallidioribus, saepe costa venisque tantum adpresse 
hirsutis; venis primariis utrinque circiter 12-15, supra inconspicuis vel 
manifestis, subtus prominulis; paniculis axillaribus, pedunculatis vel 
prope basim ramosis, + 15 cm. longis, ramis inferioribus usque 5 cm. 
longis; axi, ramis, alabastris (globosis), bracteis (linearibus) pedi- 
cellisque sericeo-pubescentibus; floribus breviter pedicellatis (pedicellis 
3 mm. longis); calyce 8 mm. longo, extus sericeo, intus pubescente, 
4—5-fido, lobis + 4 mm. longis, obtusiusculis; petalis 5 vel 6, valvatis, 
sub anthesim 12 mm. longis, extus sericeis, intus glabris, tubo stamineo 
in parte inferiore adnatis; tubo stamineo 1 cm. longo, extus glabro, intus 
in dimidio retrorse piloso, margine laciniato, laciniis apice obliquis, 
crenulatis, antheris 10-12, + 1.5 mm. longis, vix inclusis; tubulo 5 mm. 
longo, crenulato, utrinque glabro vel intus ad basim sparse pubescente; 
pistillo 11 cm. longo, ovario dense hirsuto, depresse globuloso; stylo 
usque ad medium hirsuto, superne glabro. 

NORTHEASTERN New Guinea: Morobe District, Ogeramnang, 
Clemens 4992 (TYPE), January 15, 1937, at about 1700 m. alt. 

This species is near Dysoxylum sericiflorum White of Queensland, but 
it may be distinguished by the axillary inflorescences, the larger flowers 
with the corolla and the staminal tube adnate in the lower part, the 
staminal tube on the lower half within retrorsely pubescent, and the apex 
of the anthers practically reaching the margin of the staminal tube, not 
deeply attached as indicated in White’s figure A (North Queensland 
Naturalist 3: 35.1935). The young growth is densely pubescent but not 
sericeous. This is the only species we have examined in which the teeth 
(or laciniae) of the staminal tube have an oblique undulate margin. 
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Dysoxylum Brassii sp. nov. § Eudysoxylum. 

Arbor 8 m. alta; innovationibus, axi inflorescentiae, petiolo ac rhachi 
petiolulisque + atro-brunneo-velutinis; foliis pari-pinnatis vel impari- 
pinnatis, 5—?-jugis, usque 80 cm. longis, petiolatis (petiolo + 25 cm. 
longo) ; foliolis suboppositis vel alternis, petiolulatis (petiolulis 5-13 mm. 
longis), chartaceis, basi aequilaterali subcordatis vel cordatis, apice 
acutis vel abrupte et breviter acuminatis (acumine 5—7 mm. longo), 

- supra nitidis et consperse punctulatis, subtus parce costa et venis — 
dense hirsutulis (pilis + erectis), minutissime papillosis; foliolis in- 
ferioribus oblongis vel anguste ovatis (in collectione typica 12-19 cm. 
longis, 7.5—9 cm. latis), venis primariis utrinque + 21; foliolis superiori- 
bus oblongis (30-40 cm. longis, usque 14.5 cm. latis), venis primariis 
utrinque circiter 25, patentibus, rectis, ante marginem arcuatis, supra 
impressis, subtus prominentibus, venulis manifestis; paniculis supra- 
axillaribus, in fructu 15-20 cm. longis, axi circiter 9 mm. crasso, ramulis 
brevibus; floribus breviter pedicellatis, + velutinis; calyce sericeo- 
pubescente in fructu 4-lobato (fere 4-partito), lobis circiter 3 mm. longis, 
late ovatis; petalis oblongis, 16 mm. et ultra longis, extus sericeo- 
pubescentibus, intus glabris; tubo stamineo .. . ?; tubulo + 6 mm. 
longo, apice dense pilis retrorsis hirsuto, intus in parte superior + 
retrorse hirsutulo, ad basim glabro; pistillo 3—4-loculari; fructibus 
globoso-pyriformibus, rostellatis, + 3.5 cm. longis, 3 cm. diametro, in 
vivo albis, in sicco atro-rubescentibus, minute pubescentibus, in suturis 
dorsalibus hirsutis demum glabrescentibus; seminibus leviter incurvis, 
oblongis, apice rotundatis, basi obtusis, testa coriacea; cotyledonibus 2, 
superpositis, plantula prope margine ventrali affixa, hirsuta, vel cotyle- 
donibus interdum 4, diagonalibus, plantulis 2. 

NETHERLANDS NEw GuINEA: 4 km. southwest of Bernhard Camp, 
Idenburg River, Brass 13278 (typE), March 1939, alt. 850 m., on the 
banks of a stream in the rain-forest (tree 8 m. high; leaves pari-pinnate 
or impari-pinnate, up to 80 cm. long; fruit white, seeds orange-red). 

Although for the most part we have refrained from describing collec- 
tions in fruit, this one appears to be so very distinct from any of the 
original descriptions with which we have compared it that we prefer not 
to hold it back indefinitely for material in flower to match it. 

The species, in its vegetative characters (the shape of the leaflets and 
their indumentum), resembles Dysoxylum urens Val. as far as we can 
judge from Valeton’s description and plate (Ic. Bogor. 1:45. ¢. 12. 
1897) but a comparison of the floral characters places the two species in 
different sections of the genus. Dysoxylum urens Val. has a long pendent 
inflorescence and flowers with separate sepals. Dysoxylum Brassti has 
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a short and upright infructescence with a gamosepalous calyx. Although 
the fruit is well developed, we have been fortunate enough to find some 
remnants of the petals and a small portion of the disk still attached to 
the fruits. These, although not intact, are sufficient to give some clue 
to the identity of the flowering material. 


Dysoxylum tafaense sp. nov. § Eudysoxylum. 

Arbor 6 m. alta; foliis nitidis, 30-38 cm. longis, 2—3-jugis, impari- 
pinnatis, petiolatis (petiolo 7-9 cm., rhachi 5—10 cm. longo), glabris vel 
parce pubescentibus; foliolis oppositis, petiolulatis (petiolulis 6-9 mm. 
longis, minute pilosulis), subcoriaceis, lanceolatis ad ellipticis, basi 
inaequilaterali cuneatis vel obtusis, apice abrupte et longiuscule acumi- 
natis (acumine + 1-—1.5 cm. longo, acuto), supra glabris vel in costa 
pilosulis, subtus (axillis inter venas ac costam + fasciculato-barbatis 
exceptis) glabris; venis primariis utrinque + 8-11, supra manifestis, 
subtus prominulis; paniculis racemosis, paullo supra-axillaribus, usque 
23 cm. longis, paucifloris, magnibracteatis (bracteis foliiformibus) ; axi, 
ramulis ac bracteis glabris vel parce pilosulis; floribus pedicellatis 
(pedicellis 5 mm. longis, dense adpresseque pubescentibus); calyce 
cyathitormi, 4.5-5 mm. longo, fere truncato (minute dentato), dense 
adpresseque pubescente, fere sericeo; petalis 5, circiter 13 mm. longis, 
extus dense adpresseque pubescentibus, usque 14 longitudinem cum 
tubo stamineo adnatis; tubo stamineo 9 mm. longo, glabro, margine 
++ irregulariter denticulato; antheris circiter 2 mm. longis, inclusis;’ 
tubulo + cylindrico, 4-5 mm. longo, margine 5-lobato (lobis brevissi- 
mis, minute emarginatis), glabro basi intus + dense piloso excepto; 
pistillo 11 mm. longo; ovario villoso, + globoso (vix 2 mm. longo), 
5-loculari; stylo ad medium vel ultra + piloso-hirsuto; stigmate dis- 
coideo-capitato. 

British New Guinea: Central Division, Mount Tafa, Brass 4977 
(TYPE in the New York Botanical Garden Herbarium, tsotyPeE at the 
Arnold Arboretum), September 1933, alt. 2400 m., damp bank of a 
pond in the forest, rare (spreading tree 6 m. high; leaves glossy; flowers 
cream-colored). 

Dysoxylum tafaense, in many respects, suggests D. magnifolium 
C. DC. We believe, however, that our species may be distinguished by 
the obvious small clusters of trichomes (not mentioned in C. de Can- 
dolle’s description) in the axils between the primary veins and the 
midrib, the long-acuminate apex of the leaflets, the somewhat irregular 
dentation of the staminal tube, and the disk glabrous within except at 
the very base. This is the only species of Dysoxylum we have seen in 
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which the bracts of the inflorescence tend to be foliaceous (+ lanceolate, 
3 cm. long, 1 cm. broad, the blade eventually narrowing to a very short 
petiole + 1.5 mm. fone) possibly this is a feature which accompanies 
a reduced inflorescence. 


Dysoxylum dolichobotrys sp. nov. § Didymocheton. 

Arbor mediocris; foliis (totis non visis) impari-pinnatis, ?-jugis, petio- 
latis; foliolis suboppositis, chartaceis, infimis late ellipticis, 14 cm. longis, 
9.5 cm. latis, basi obtusis vel rotundatis, brevissime petiolulatis (petio- 
lulis vix 2 mm. longis), superioribus (foliolo terminali longe petiolulato, 
petiolulo 2 cm. longo) sessilibus vel subsessilibus, oblongo-obovatis, 
usque 24 cm. longis, 9 cm. latis, basi subaequilateralibus, acutis, apice 
abrupte obtuseque acuminatis (acumine circiter 1 cm. longo), supra costa 
venisque exceptis glabris, subtus praecipue in costa, venis ac axillis 
venularum dense piloso-pubescentibus; venis primariis utrinque circiter 
16; petiolo fere glabro, petiolulo rhachique pubescentibus; paniculis 
axillaribus, pendulis, longissimis (+ 100 cm. longis), ramis + remotis, 
inferioribus circiter 10 cm. longis, superioribus brevioribus, junioribus 
praecipue ad apicem cum ramulis pubescentibus; floribus sessilibus; 
calyce 5-sepalo, sepalis late rotundatis, ciliatis, extus in medio adpresse 
pubescentibus, ad marginem scariosis, intus glabris; petalis 5, circiter 
12 mm. longis, extus adpresse et dense pubescentibus usque 1% longi- 
tudinem cum tubo stamineo adnatis; tubo stamineo + 10 mm. longo, 
margine laciniato (laciniis emarginatis), extus usque ad lacinias adpresse 
piloso, intus infra medium piloso; antheris inter lacinias affixis, circiter 
1.5 mm. longis; tubulo 3 mm. longo, crenulato, extus et intus retrorse 
piloso; pistillo 11 mm. longo, ovario hirsuto, 5-loculari, ovulis in loculo 
2 superpositis; stylo fere ad medium + hirsuto; stigmate capitato. 

SoLtomMon IsLtanps: Ysabel Island, Maruto, Brass 3385 (TYPE), 
December 28, 1932, alt. 300 m., rain-forests (medium sized tree with 
very thick brown uneven bark; small branches leaf-scarred; panicles 
pendent; flowers cream-colored). 

The species shows some likeness to the descriptions of bade Dysoxylum 
Betchei C. DC. of Samoa, and D. Quafei C. DC. of the New Hebrides. 
It differs from the former in having the staminal tube free from the 
ovary, and from the latter in the pubescent disk. 


Chisocheton Blume 


Chisocheton Pohlianus Harms, Ber. Deutsch. Bot. Gesell. 35: 341, 
ets 1917: 
British New Guinea: Central Division, Ononge Road, Dieni, 
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Brass 3836, alt. 500 m., rain-forests (shrub or slender small tree 2 m. 
tall; leaves dark, dull, covered below with pale brown pubescence; 
panicles red). 

This collection differs from the original description and plate of 
Chisocheton Pohlianus Harms, in the red panicles (in our specimen 
lateral rather than axillary) and the very slightly enlarged base of the 
petiole. The floral details of both correspond reasonably well except 
that, in our specimen, the staminal tube is pilose only in the lower half 
rather than up to the anthers. 


Chisocheton Archboldianus sp. nov. 

Frutex 2 m. altus; ramulis hirtellis, partibus novellis dense villoso- 
hirsutis; foliis superioribus 3-jugis, petiolatis (petiolo + 5 cm., rhachi 
+ 10 cm. longis, villoso-hirsutis; rhachi apice foliola juvenilia vel 
abortiva gerente); foliolis oppositis, petiolulatis (petiolulis 3-5 mm. 
longis, hirsutis), subcoriaceis, oblongis vel ellipticis, usque 11 cm. longis, 
3—5 cm. latis, utrinque angustatis, basi cuneatis, apice acutiusculis vel 
breviter acuminatis, supra subglabris (costa hirsuta), subtus + hirsutis; 
venis primariis utrinque + 11-13, prominulis; paniculis axillaribus, 
elongatis (in specimine typico usque 42 cm. longis), ramis brevibus 
(inferioribus usque 6 cm. longis), multifloris, saepe confertifloris; rhachi 
hirsuto, ramulis hirtellis; bracteis linearibus, hirtellis; alabastris sessili- 
bus, circiter 1 cm. longis; calyce cupulari, truncato, vix 2 mm. longo, 
basi articulato, hirtello; petalis 4, fere glabris (ad apicem parce 
adpresseque pubescentibus), circiter 9 mm. longis; tubo stamineo extus 
infra partem antherigeram adpresse hirsuto, intus glabro; tubulo stipiti- 
formi; pistillo + 8 mm. longo, ovario ac stylo (sursum fere ad apicem) 
villoso-hirsutis. 

British New GuINnea: Central Division, Bella Vista, Brass 5477 
(TYPE), November 1933, alt. 1450 m., undergrowth of oak forest (bush 
2 m. high; flowers white). 

This species appears to be most like Chisocheton Pohlianus Harms, 
but the pubescence is more dense, the leaflets are shorter and broader, 
the inflorescence much larger, the staminal tube is glabrous within and 
the anthers are distinctly locellate. 


Chisocheton erythranthus sp. nov. 

Arbuscula 2-3 m. alta; ramulis glabris vel parce pilosis, innovationi- 
bus tantum dense sericeo-pubescentibus; foliis 3-jugis, petiolatis (petiolo 
+ 8 cm., rhachi 9-12 cm. longis, sparse pilosis vel glabris; rhachi sub 
apicem in foliola abortiva adpresse involuta dense sericeo-pubescentia 
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desinente) ; foliolis oppositis, oblongo-ellipticis, 8-14 cm. longis, 4-6 cm. 
latis, utrinque fere abrupte angustatis, basi inaequalibus ac rotundato- 
cuneatis, apice longiuscule acuminatis (acumine foliolorum inferiorum 
vix 5 mm. longo, superiorum usque 15 mm. longo), utrinque glabris vel 
subtus costa et venis + adpresse pilosis; venis primariis utrinque 9-12, 
supra perspicuis, subtus prominulis, venulis subtus manifestis; paniculis 
axillaribus, angustis, 25-30 cm. longis, multifloris, + confertifloris, 
ramis brevibus (+ 3 cm. longis), + hirtellis et puberulis; alabastris ad 
apicem ramulorum sessilibus, circiter 8-11 mm. longis; calyce cupulari, 
_ 1-1.2 mm. longo, truncato, basi articulato, parce hirtello et puberulo; 
petalis 4, circiter 8.5-10 mm. longis, fere glabris (apice parce pubescen- 
tibus); tubo stamineo circiter 1 cm. longo, parte superiore libero, ad 
basim tantum petalis adhaerente, fere cylindrico (supra insertionem 
antherae paullo inflato), apice crenulato, extus glabro, intus glabro vel 
infra medium consperse retrorse piloso; antheris 6, circiter 1-1.2 mm. 
longis, glabris, locellatis, basi 2 mm. infra apicem tubi affixis; pistillo + 
11 mm. longo; ovario ac stylo usque ad medium + adpresse hirsutis. 

British NEw GuINEA: Central Division, Kubuna, Brass 5561 (TYPE 
in the New York Botanical Garden Herbarium, tsotypr in the Arnold 
Arboretum Herbarium), November 1933, alt. 100 m., common in rain- 
forest undergrowth (small tree 2—3 m.; long axillary panicles of red 
flowers). 

Chisocheton erythranthus is most like C. novoguineensis C. DC., dif- 
fering chiefly in the much more slender leaf-rachis (about 2 mm. thick), 
the fewer veins in the leaflets, and the smaller anthers (about half the 
size of those in the latter species). 


Chisocheton myrmecophilus sp. nov. 

Arbor circiter 12 m. alta, myrmecophila; ramulis et petiolis intus 
cavis; ramulis puberulis; foliis superioribus 4—6-jugis, petiolatis (petiolo 
+ 10 cm., rhachi + 30 cm. longis, apice in foliola immatura dense 
adpresseque pubescentia desinente); foliolis oppositis, petiolulatis 
(petiolulis + 1 cm. longis), subcoriaceis, late oblongis vel ellipticis, 
usque 24 cm. longis, 11 cm. latis, basi breviter cuneatis, apice breviter 
obtusissime acuminatis vel ?obtusis, utrinque (costa venisque subtus 
minute sparseque pubescentibus exceptis) glabris; venis primariis 
utrinque circiter 13-16, supra manifestis, subtus prominulis; paniculis 
axillaribus (in specimine typico vix 15 cm. longis), multifloris, ramis 
brevibus; floribus pedicellatis (pedicellis + 1.5 mm. longis); calyce 
cupulari, subintegro, 1-1.5 mm. longo, puberulo; petalis 4, circiter 
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11 mm. longis, apicem versus minute sparseque pubescentibus; tubo 
stamineo 10 mm. longo, laciniato, extus glabro, intus a basi usque ad 
medium piloso; antheris 2 mm. longis, 7-8, infra apicem tubi 3 mm. 
affixis; pistillo circiter 11 mm. longo, ovario ac stylo hirsutis; ovario 
3-loculari; fructibus ignotis. 

BritisH NEw GuINeEA: Central Division, Mafulu, Brass 5367 (TYPE), 
September—November 1933, alt. 1100 m., substage of tall forest (spread- 
ing, thin foliaged tree 12 m.; branches and leaf stalks myrmecophilous; 
flowers white, sweet-scented; fruit velvety red). 

According to the description of Chisocheton novoguineensis C. DC. and 
a specimen of C. pachyrhachis Harms (named at Berlin), C. myrme- 
cophilus appears to be a very closely related species. It lacks the long 
slender leaflets on shorter petiolules, and the ample inflorescence of the 
first. It is separable from the second, also a myrmecophilous plant, by 
the longer petiolules, the more open inflorescence, the pubescence on 
the lower half of the inner surface of the staminal tube, and the smaller 
anthers with their apices at least 0.5 mm. below the apex of the tube. 

Up to now, we have not seen a description of the flowers of 
C. pachyrhachis Harms. In the specimen we have at hand (Clemens 
585, below Sattelberg, Northeastern New Guinea) the individual flowers 
are much like those of our species, perhaps a little larger, with the 
staminal tube glabrous on both surfaces, the anthers 2.5-3 mm. long 
and attached so that their apices are scarcely included (at least in 
the bud). — 


Aphanamyxis Blume 


Aphanamyxis ? myrmecophila (Warb.) Harms in K. Schum. & Lau- 
terb. Fl. Deutsch. Schutzgeb. Siidsee 383. 1900. 

Sotomon IsLanps: Bougainville Island, Kugumaru, Buin, Kajewski 
1970, July 20, 1930, alt. 150 m., common in the rain-forest (large tree 
up to 20 m. high; fruit flattened at the apex and the base, brown when 
ripe, 1.3 cm. long, 1.5 cm. diameter. The wood is used by the natives in 
making axe handles). 

Previously recorded only from Northeastern New Guinea. We have 
found it difficult to glean stable differential characters of the species of 
this genus from the original descriptions alone, and we lack authentic 
material for comparison. The collection consists of foliage, younger and 
more mature fruit. Although it agrees fairly well with the description 
of the species to which it is here assigned, there are no myrmecophilous 
nodes on the material examined. 


ee 
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Pseudocarapa Hemsley 


Pseudocarapa nitidula (Benth.) comb. nov. 
Amoora nitidula Benth. Fl. Austral. 1: 383. 1863. 


In scanning the literature for genera to which the Papuan collections 
may belong, we have not been wholly satisfied with the disposition of 
this strictly Australian species. Ordinarily we do not attempt to change 
the accepted status of material outside the range of our study. In this 
case, however, we wish to call attention to a Papuan collection in fruit, 
undoubtedly belonging to the same generic concept. This, judging 
from the meagre material with which we have to work, seems to approach 
more closely Hemsley’s genus Pseudocarapa (as illustrated in Hooker’s 

‘Ic. Plant. 15: 46. ¢. 1458. 1884) than Amoora Roxb. as represented in 
our herbarium material. Nevertheless, we must frankly admit that the 
floral structure of the Australian species does not wholly coincide with 
either. In Amoora Roxb. the disk as such is apparently lacking, also 
the style, the flower as a whole closely approaching that of Aglaia Lour. 
Pseudocarapa Hemsl. is characterized by a disk half the length of the 
ovary (according to Hemsley’s description and plate), although Thwaites 
and later Alston (Handb. Fl. Ceyl. 1: 242. 1893 and 6[Suppl.]: 44. 
1931) in the key to the genera of the Meliaceae deny this character. 
As we have no authentic material to examine, we suggest that this may 
be interpreted to mean no free disk; yet, the flower on the whole seems 
nearest to Dysoxylum Blume. In the Australian collections the ovary 
is immersed in and adnate to the disk, so that the base of the pistil as 
dissected out of a flower appears cupular. 

Probably when flowering specimens are available, the Papuan ma- 
terial will prove to be specifically distinct. For the present we have 
designated it as: 

Pseudocarapa nitidula (Benth.) Merr. & Perry var. latifolia var. nov. 

A forma typica recedit foliolis obovato-ellipticis, usque 12 cm. longis, 
+ 8 cm. latis. Be 

British NEw Guinea: Western Division, Madabuan, Brass 6492 
(type of the variety), April 1936, abundant in monsoon-forest sub- 
stage (tree 20 m. high; bark dark brown, fissured, pink when cut; fruit 
to 4 cm. diameter, brown, roughish, with 3 bright red seeds). 


Pseudocarapa papuana sp. nov. 

Arbor dioica vel ?polygamo-dioica; ramulis distincte lenticellatis, 
foliis pari-pinnatis, 3—5-jugis, glabris, petiolatis (petiolo 8-12 cm. longo, 
rhachi + 12-20 cm. longa); foliolis oppositis, breviter petiolulatis 
(petiolulo usque 3 mm. longo) vel fere subsessilibus, oblongis, basi 
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obliquis, + cuneatis, apice obtuse acuminatis, chartaceis; venis pri- 
mariis utrinque + 12-14, manifestis sed non prominulis; paniculis 
(saepe subconfertis) axillaribus vel supra-axillaribus, + 15 cm. longis, 
glabris; floribus breviter pedicellatis (pedicellis circiter 1 mm. longis) ; 
calyce glabro vel puberulo, brevi, + 0.5 mm. longo, 4-dentato, ciliato; 
petalis 4, oblongis, obtusiusculis, + 2 mm. longis, ad basim connatis et 
tubo stamineo adnatis, extus glabris, intus ad apicem interdum puberulis; 
tubo stamineo cylindrico, + 1.2 mm. longo, margine dentato vel lobato, 
extus minute pubescente, intus pubescente vel minute piloso; antheris 
8, + pubescentibus, inclusis; tubulo minuto basim ovarii circumdante, 
lobato vel e tuberculis 8 minutis glanduliformibus composito; pistillo + 
1 mm. longo; ovario vix 0.4 mm. longo, + pilosulo, 2—?3-loculari; stylo 
glabro; stigmate depresse capitato; fructibus non visis. 

NORTHEASTERN NEW GuInEA: Morobe District, Sattelberg, Clemens 
3073 (TYPE), May 9, 1936, alt. about 1000 m. British NEw GUINEA: 
Buna District, Lane-Poole 162, July 1922. . 

Superficially, the habit of this species strongly suggests Aglaia 
sapindina (F. v. Muelil.) Harms, and undoubtedly this resemblance led 
to its publication as such (cf. C. E. Lane-Poole, For. Res. Papua and 
New Guinea 100. 1925, also White and Francis, Proc. Roy. Soc. Queensl. 
38: 237. 1927); yet, the structure of the flower, when carefully scruti- 
nized, is really different from that of the other Malaysian species of 
Aglaia which we have examined. In fact it appears to be so much like 
that of Pseudocarapa Hemsl. that we have associated our specimens with 
this genus. 

There is some variation in the two collections cited. Clemens 3073 
(the poorer specimen of the two in general appearance) has been desig- 
nated as the type, since it seems to have perfect flowers. In these the 
disk consists of eight minute bodies (? glandular tubercles) at the base 
of the staminal tube surrounding the very short broad and shortly pilose 
ovary. In the Lane-Poole collection the disk appears more or less as 
a minute and irregularly crenulate or lobed ring, and the ovary seems 
to be developed scarcely at all, although the style and stigma are normal. 
This has led us to believe that the species is perhaps polygamo-dioecious. 
We are quite sure the two collections belong to the same entity. Both 
have pari-pinnate glabrous leaves, but Lane-Poole noted that the leaves 
are either pari-pinnate or impari-pinnate. 


Aglaia Loureiro 
Aglaia elaphina sp. nov. § Hearnia. 


Frutex vel arbor?; ramulis, petiolis, rhachibus, petiolulis et inflores- 
centiae axibus rubiginosis, dense stellato-tomentosis (pilorum radiis 
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1.5—2 mm. longis); foliis impari-pinnatis, 3—4-jugis; petiolo 6-14 cm. 
longo, rhachi 6—20 cm. longa, petiolulis circiter 5-7 mm. longis, crassius- 
culis; foliolis suboppositis, supra glabris, subtus in costa ac venis later- 
alibus dense, in pagina laxe stellato-pilosis, lateralibus oblongis, 10-15 
cm. et ultra longis, circiter 5—6.5 cm. latis, apice acutis vel breviter 
acuminatis, basi aequalibus vel paululo inaequalibus, obtusis vel fere 
rotundatis; venis primariis patulo-adscendentibus, in foliolis superis 
utrinque circiter 14-16; foliolo terminali oblanceolato, 16-24 cm. 
longo, 5—7 cm. lato, basim versus angustato, basi cuneato, apice acuto 
vel breviter acuminato; inflorescentiis (in specimine typico fractis ) supra- 
axillaribus, paucifloris, racemoso-?paniculatis (an cymulis 1-floribus?), 
fere a basi parce ramosis, ramis + 7 cm. longis, ramulis 1.5—2.5 cm. 
longis; floribus (ante anthesim) solitariis in apice ramulorum, pedicel- 
latis; sepalis 5, + 2 mm. longis, ovatis, acutiusculis, crassis, extus dense 
stellato-tomentosis; petalis 3, late ovatis, obtusis, circiter 2.2—-2.4 mm. 
longis, basim versus 2.6 mm. latis, glabris; tubo stamineo 1.2 mm. longo, 
glabro, crasso; antheris 3, ovatis, obtusiusculis, vix 1 mm. longis, glabris, 
in margine tubi sessilibus, paullo inclinatis; ovario 1 mm. longo, stellato- 
pubescente; stigmate obtuse conico, + angulato, glabro; baccis sub- 
globosis, rubiginosis, stellato-pilosis, circiter 2.3 cm. longis, 2 cm. latis. 


NORTHEASTERN New GuINEA: Kulungbufu, Clemens 6551 (TYPE), 
June 7, 1937, alt. about 1600 m. 

Of all the original descriptions with which we have compared this 
collection, it appears to be nearest Aglaia Zippelii Miq., a species based 
on a fruiting specimen. In A. elaphina, the leaves are somewhat larger 
than those of A. Zippelii Miq., the petiolules are more than twice as 
long, and the inflorescence branches practically from the base. 

The inflorescence is unlike any other which we have seen in Aglaia ; 
it consists of two supra-axillary branches (both broken), superficially 
racemose; the one broken near the base (not more than 5 mm. long) bears 
two branchlets 3.5 cm. long, each with minute bracts and a single ter- 
minal flower (probably a reduced cyme); the other (8.5 cm. long) is 
similar with four branchlets at irregular intervals along its axis. 


Aglaia Goebeliana Warburg, Bot. Jahrb. 13:345. 1891; Harms in 
K. Schum. & Lauterb. Fl. Deutsch. Schutzgeb. Siidsee 385. 1900; 
C. de Candolle, Bull. Herb. Boiss. II. 3: 175. 1903. 

SoLoMon Istanps: Guadalcanal Island, Ma-massa, Keonga, Kajewski 
2474, February 11, 1931, alt. 400 m., common in rain-forest (a small 
to medium sized tree up to 15 m. high; stems, petioles and midribs 
brown; entire panicle and smaller branches brown; petals cream- 
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colored); Ulawa Island, Brass 2970, October 5, 1932, alt. 200 m., 
common on rain-forest slopes (spreading tree 10-15 m. tall; inflorescence 
rufous red; flowers very pleasantly perfumed) ; San Cristobal, Magoha 
River, Brass 2726, August 25, 1932, alt. 50 m., common in rain-forests 
(slender tree 12 m. tall; leaves crowded at the ends of the branches; 
fruit yellow; indumentum reddish brown). 

This species, based on a collection from Sattelberg, has been reported 
previously only from Northeastern New Guinea. 


Aglaia Schlechteri sp. nov. § Hearnia. 

Rami haud dense lepidoti; foliis longiuscule petiolatis, impari-pinnatis, 
bijugis; petiolo + 20 cm., rhachi vix 17 cm. longa, minute rufo- 
lepidotis; foliolis magnis (in specimine typico duobus integris, ceteris 
mancis), suboppositis vel alternis, petiolulatis (petiolulis 8-10 mm. 
longis, crassiusculis, dense stellato-lepidotis), supra glabris vel costa 
basim versus parce lepidotis, subtus praecipue costa venisque parce 
minuteque lepidotis; foliolis lateralibus inferioribus late ellipticis, 24 cm. 
longis, circiter 15 cm. latis, basi obtusis, inaequalibus, apice abrupte et 
breviter acuminatis (acumine circiter 1.5 cm. longo, acuto), venis pri- 
mariis utrinque 16; foliolis superioribus oblongo-ellipticis, 34 cm. longis, 
14 cm. latis, venis primariis utrinque 22; foliolo terminali fracto; panicu- 
lis supra-axillaribus, circiter 13 cm. longis, fere a basi ramosis, ramis 
gracilibus, patulo-adscendentibus et pedicellis -- dense minuteque rufo- 
stellato-lepidotis; floribus minutis; sepalis 5, ovatis, 0.5 mm. longis, 
minute stellato-lepidotis; petalis 5, + oblongis, + 1 mm. longis, glabris; 
tubo stamineo campanulato, 0.4 mm. longo, glabro; antheris anguste 
ovatis, circiter 0.6 mm. longis, in margine tubi sessilibus, horizontaliter 
inflexis; ovario minuto, dense pubescente; stigmate globoso, puberulo. 


NORTHEASTERN NEw GUINEA: in the woods of Djamu, Schlechter 
16634 (TYPE), October 4, 1907, alt. 300 m. 

Aglaia Schlechteri shows some likeness to A. brevipeduncula C. DC., 
but the leaves of the latter are smaller, the inflorescence is longer, and 
the flowers are almost twice as large as in the specimen which we have 
just described. 


Aglaia rubrivenia sp. nov. § Hearnia. 

Arbor usque 20 m. alta; ramulis novellis dense rufo-lepidotis; foliis 
impari-pinnatis, bijugis, petiolatis; petiolo 8-9 cm., rhachi + 5 cm. 
longis, dense rufo-lepidotis; foliolis magnis, suboppositis, supra sparse, 
subtus + dense rufo-lepidotis (lepidibus detergibilibus, mox deciduis) , 
utrinque costa venisque = dense lepidotis, petiolulatis (petiolulis 
1-1.2 cm. longis, dense rufo-lepidotis), superioribus obovato-ellipticis, 
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+ 16 cm. longis, 7.5 cm. latis, basi cuneatis, apice obtuse acuminatis, 
inferioribus ellipticis, 8-9 cm. longis, 5—6 cm. latis, breviter obtuseque 
acuminatis; foliolo terminali + 19 cm. longo, 8.5 cm. lato, basi anguste 
cuneato, petiolulo + 2 cm. longo; venis primariis utrinque 10-13, 
patulo-subadscendentibus; paniculis rufo-lepidotis, + 10 cm. longis, fere 
a basi divaricatim ramosis; floribus pedicellatis, pedicellis + 1 mm. 
longis; calyce extus dense lepidoto, + 1 cm. longo, 5-lobato, lobis + 
0.6 mm. longis, rotundatis; petalis 5, imbricatis, obovato-ellipticis, extus 
margine glabro excepto lepidotis; tubo stamineo crasso, 1.2 mm. longo, 
extus stellato-lepidoto; antheris 5, in margine tubi sessilibus, horizon- 
taliter inflexis, ovatis, acutis, 0.4-0.6 mm. longis, glabris; pistillo 0.8 
mm. longo, ovario minuto, stigmate obtuse et anguste conico. 

Sotomon Isitanps: Malaita Island, Quoimonapu, Kajewski 2337 
(TYPE), December 11, 1930, common throughout the Islands, rain- 
forest at sea-level (medium sized tree up to 20 m. high; the wood is 
used for making bows). 

In the leaf-outline and the lepidote corolla Aglaia rubrivenia shows 
some similarity to A. vitiensis A. C. Smith of the Fiji Islands, yet it 
may easily be distinguished by its smaller flowers with the staminal tube 
stellate-lepidote outside, the five anthers horizontally inflexed, and the 
dark colored connective so narrow that at a quick glance the ten whitish 
anther sacs appear as anthers at the top of a dentate tube. 


Aglaia cremea sp. nov. § Hearnia. 

Arbor parva; foliis impari-pinnatis, 2—3-jugis; petiolo 5—6 cm., rhachi 
+ 9 cm. longis, + minute lepidotis; foliolis ellipticis, usque 10 cm. 
longis, 5 cm. latis, basi cuneatis, apice acuminatis, supra glabris, subtus 
consperse minuteque lepidotis, petiolulatis (petiolulis + 5 mm. longis, 
minute lepidotis); venis primariis utrinque + 6, subadscendentibus, 
supra inconspicuis, subtus perspicuis; paniculis axillaribus, quam foliis 
brevioribus, axi ramulisque minute rufo-lepidotis; floribus pedicellatis; 
pedicellis fere glabris; sepalis 5, sparse minuteque stellato-pubescentibus, 
+ rotundatis, 0.5 mm. longis; petalis 5, circiter 1.5 mm. longis, glabris; 
tubo stamineo urceolato, 0.5 mm. longo, minute dentato, glabro; antheris 
5, elongato-ovatis, glabris, in margine tubi sessilibus, horizontaliter in- 
flexis; ovario brevissimo, lepidoto; stigmate globoso; fructu subgloboso, 
1.4 cm. longo, 1.2 cm. lato, lepidoto. 

NorTHEASTERN New Guinea: Morobe District, Sattelberg, Clemens 
1855 (typE), February 15, 1936, alt. about 1050 m., hill forest (small 
tree with cream-colored flowers and russet fruit) ; Clemens 952, Novem- 
ber 21, 1935, alt. about 900 m. 
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According to the description of Aglaia Roemeri C. DC., A. cremea 
seems to be somewhat similar. The latter, however, has fewer, shorter 
and broader leaflets, the brownish scales are not profuse on the inflores- 
cence and the flowers are not strictly glabrous, although approaching 
that condition. 


Aglaia flavida sp. nov. § Euaglaia. 

Arbor 20-25 m. alta; foliolis impari-pinnatis, 6—7-jugis; petiolo + 
12 cm., rhachi 20-25 cm. longis, arcte et dense stellato-lepidotis; foliolis 
alternis vel suboppositis, oblongis vel oblongo-ellipticis, basi aequilateral- 
ibus, rotundato-obtusis vel brevissime cuneatis, apice acutis vel abrupte 
acuminatis, petiolulatis (petiolulis + 1 cm. longis, dense stellato- 
lepidotis), supra glabris, subtus modice minuteque stellato-lepidotis ad 
glabrescentibus, lateralibus superioribus usque 18 cm. longis, 6 cm. latis, 
inferioribus 14-15 cm. longis, 6—6.5 cm. latis; foliolo terminali basi 
cuneato, apice fracto; venis primariis utrinque 16—20, supra distinctis 
interdum impressis, subtus prominulis; paniculis pyramidato-ramosis, 
axi, ramulis pedicellisque + dense stellato-lepidotis; floribus (alabastris 
tantum) brevissime pedicellatis; calyce trilobo, + 1 mm. longo, extus 
stellato-lepidoto; petalis 3, obovato-oblongis, circiter 2.5 mm. longis, 
glabris; tubo stamineo 2 mm. longo, glabro, urceolato, basi angustato, 
denticulato; antheris 6, inclusis, lanceolatis, circiter 1.4 mm. longis, 
glabris; ovario brevissimo (vix 0.2 mm. longo); stigmate crassiusculo, 
3-angulato, circiter 0.8 mm. longo, glabro. 

NORTHEASTERN NEw GUINEA: Morobe District, Sattelberg, Clemens 
490 (TYPE), October 19, 1935, alt. about 900 m., cart road woods (tree 
75-85 feet; flowers yellow when mature; buds green); Clemens 826. 

Aglaia flavida and A. elaphina are the only species which we have 
found in New Guinea with three petals. They are quickly separable at 
a glance by the indumentum (stellate-lepidote and stellate-tomentose), 
and the entirely different inflorescences, 

Although the inflorescences of Aglaia flavida and A. tripetala Merr. of 
Borneo are much alike, the former is more stellate-lepidote, and the 
flowers are a little larger. The two may be readily distinguished by the 
base of the leaflets which in the Bornean species are strongly oblique, 
whereas, in the Papuan species they are equilateral. 


Aglaia ramuensis Harms in K. Schum. & Lauterb. Fl. Deutsch. 
Schutzgeb. Siidsee 386. 1900; C. de Candolle, Bull. Herb. Boiss. 
Ts. 74,.1903., 


NORTHEASTERN NEw GuINEA: Morobe District, Yunzaing, Clemens 
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3985, 4192, August and September 1936, alt. about 1350 m., forest hills; 
Sattelberg, Clemens 901, November 1935, alt. about 900 m. 

Tentatively we have assigned these collections to Aglaia ramuensis 
Harms, noting that the species was described from a specimen in fruit, 
the leaves having 5 pairs of leaflets. The material cited above has only 
3-4 pairs of leaflets and is in young bud or has full blown flowers, other- 
wise the specimens agree fairly well with the description. The flowers 
are small (scarcely 1.5 mm. long), with the calyx densely stellate- 
pubescent; the corolla glabrous, petals + ovate; the staminal tube 
glabrous outside, sparsely pubescent within; the 5 anthers included and 
densely pilose or villous; the ovary densely pubescent and the stigma 
+ discoid. 


Aglaia exigua sp. nov. § Euaglaia ? 

Arbor; ramulis novellis dense rubiginoso-stellato-pubescentibus, cito 
glabrescentibus; foliis 3—4-jugis, impari-pinnatis, modice petiolatis; 
petiolo usque 7 cm. longo et rhachi 15 cm. longa, + stellato-pubescenti- 
bus; foliolis oppositis, oblongis, 7-9 cm. longis, 2.5—3 cm. latis, basi 
leviter obliquis vel aequalibus, obtusis ad late cuneatis, interdum fere 
rotundatis, apice acutis vel acuminatis, supra glabris vel costa minute 
stellato-pubescente, subtus + dense stellato-pubescentibus (trichomis 
detergibilibus, mox deciduis, plerumque in costa persistentibus) ; venis 
primariis utrinque 10-13; petiolulis 3-5 mm. longis, + stellato- 
pubescentibus; paniculis vix folia subaequantibus, rufescentibus, axi 
ramulisque minute stellato-pubescentibus, glomeratim florigeris; floribus 
minutis, vix 1 mm. longis, breviter pedicellatis ad subsessilibus; sepalis 
5, anguste ovatis, vix 0.4 mm. longis, stellato-pubescentibus; petalis 5, 
rotundatis, glabris; tubo stamineo urceolato, 0.5 mm. longo, obscure 
dentato, extus glabro, intus minute pubescente; antheris 5, sub apice tubi 
intus sessilibus, horizontaliter inflexis, ovatis, acutis; ovario minuto; 
stigmate globoso, 

NORTHEASTERN New GurtneaA: woods of Malia, Schlechter 18508 
(type), October 15, 1908, alt. 150 m.; woods of Keneijia, Schlechter 
18376, October 12, 1908, alt. 150 m. 

The specimens suggest some likeness to Aglaia Forbesiana C. DC., 
but it is stellate-pubescent instead of stellate-lepidote, also it has fewer 
leaflets and a proportionally longer inflorescence. 

Either belonging to this species or nearly related is the fruiting speci- 
men, Brass 1438, U-uma River, Eastern Division, British New Guinea. 
The fruit is subglobose, 1.5 cm. diameter and stellate-pubescent (almost 
tomentose). 
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Another specimen closely resembling the above but surely not repre- 
senting the same species is Brass 6743, Fly River, 528 Mile Camp, May 
1936, alt. 80 m., common in undergrowth on ridges (small tree 2-3 m., 
of open branching habit; fruit brown, immature). The contour of the 
leaves is similar, but the indumentum of the young fruits as well as that 
of the lower surface of the leaflets is finer, ie., the rays of the scales 
are much shorter, so that the indumentum might be characterized as 
stellate-lepidote-pubescent. 


Aglaia agglomerata sp. nov. § Euagilaia. 

Probabiliter arbor magna; foliis -- 25 cm. longis, impari-pinnatis, 
4—5-jugis, petiolatis; petiolo 5-7 cm., rhachi 10-16 cm. longis, arcte et 
minute lepidotis; foliolis suboppositis vel alternis, oblongis, 10-12 cm. 
longis, 4-5 cm. latis, apice acutis vel breviter acuminatis, basi aequalibus, 
rotundato-obtusis, supra glabris, subtus + consperse minuteque lepi- 
dotis; venis primariis patulo-adscendentibus utrinque circiter 15-20, 
subtus prominulis; petiolulis + 1 cm. longis, arcte et dense lepidotis; 
paniculis (fractis) probabiliter folia longitudine subaequantibus, fere 
a basi ramosis, axi ramulisque arcte denseque lepidotis, glomeratim 
florigeris; floribus (alabastris tantum) subsessilibus; sepalis 5, + 
rotundatis, circiter 0.5 mm. longis, ciliatis, stellato-lepidotis; petalis 5, 
glabris, vix 2 mm. longis; tubo stamineo crenulato-dentato, glabro; 
antheris 5, glabris, fere inclusis, 0.6 mm. longis; ovario lepidoto; stigmate 
glabro, ovoideo. 

NORTHEASTERN NEw GUINEA: Yunzaing, Clemens 6432 (TYPE), 
June 21, 1937, alt. about 1350 m.; Clemens 3329, June 16, 1936. 

Probably Brass & Versteegh 11962, 15 km. southwest of Bernhard 
Camp, Idenburg River, January 1939, alt. 1770 m. (rare tree in a valley 
of the primary forest; 22 m. high, 55 cm. diameter; bark brown, fairly 
smooth, with a little white sap; sap-wood light red, heart-wood dark red; 
fruit brown), also belongs here. The leaflets tend always to be alter- 
nate; however, specimens in fruit are not always easily matched with 
those only in bud. 

The species suggests Aglaia flavescens C. DC. in the glomerate cymules 
of the inflorescence, but it may be readily distinguished from the latter 
by the larger number of leaflets as well as by their somewhat rounded 
bases. 


Aglaia conferta sp. nov. § Euaglaia. 

Arbor circiter 15 m. alta; innovationibus dense stellato-tomentosis; 
ramulis maturis glabris, novellis stellato-pubescentibus; foliis impari- 
pinnatis, 3—4-jugis, petiolatis (petiolo 4.5—6 cm. et rhachi usque 11.5 cm. 
longis, stellato-pubescentibus, cito glabrescentibus) ; foliolis oppositis, 


eye 
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novellis rubiginosis, utrinque dense stellato-pubescentibus, cito glabre- 
scentibus, maturis glabris; foliolis lateralibus brevissime petiolulatis 
(petiolulis 1.5-2 mm. longis, dense stellato-pubescentibus), anguste 
oblongis ad ellipticis, 7-11 cm. longis, 3—6 cm. latis, basim versus paullo 
angustatis, basi rotundatis, leviter emarginatis, subaequalibus vel paululo 
inaequalibus, apice abrupte ac breviter acuminatis, venis primariis 
patulo-adscendentibus, leviter arcuatis, in foliolis superis utrinque cir- 
citer 13-15; foliolo terminali novello (maturo non viso) oblanceolato ad 
obovato, usque ad 10 cm. longo, 4 cm. lato, basi anguste cuneato vel 
acuto, apice abrupte breviterque acuminato, petiolulo vix 1 cm. longo; 
paniculis rubiginosis, dense stellato-pubescentibus, axillaribus, 9-12 cm. 
longis, pedunculatis (pedunculo 4—6.5 cm. longo), fere substrictis, ramo- 
sis; ramis immaturis brevibus, 2—2.5 cm. longis, ramulosis, confertifloris; 
floribus sub anthesi 2 mm. longis, bracteatis, brevissime pedicellatis; 
sepalis 5, circiter 1 mm. longis, ovatis, obtusis, utrinque stellato- 
pubescentibus; petalis 5, late oblongis, + 1.4 mm. longis, glabris; tubo 
stamineo oblongo, apice horizontaliter inflexo, glabro, crassiusculo, 
1.2 mm. longo; antheris parvis, sub apice tubi inclusis, albo-pubescenti- 
bus; ovario dense pubescente; stigmate obtuse conico, glabro. 

NORTHEASTERN NEw GUINEA: Sattelberg, Grotto Falls, Clemens 770 
(tyPE), November 5, 1935, alt. about 900 m. (tree about 15 m. high, 
with rusty brown inflorescence and tiny green flowers). 

This species, in the very shortly petiolulate leaflets, approaches A glaia 
subminutiflora C. DC., but the indument of the latter is composed of 
stellate scales, the inside of the calyx and the anthers are glabrous. In 
A. conferta the indument consists of minute stellate hairs, the calyx is 
stellate-pubescent within, and the anthers are concealed (except at the 
base) by a white pubescence. 


Aglaia Versteeghii sp. nov. § Ewaglaia. 


Arbor circiter 20-30 m. alta; innovationibus, petiolis petiolulisque 
in sicco dense + brunneo-stellato-lepidotis; foliis 20-30 .cm. longis, 


‘impari-pinnatis, 4-jugis; foliolis suboppositis, oblongis ad ellipticis, basi 


aequalibus, cuneatis vel obtusis, apice acutis vel acutiusculis vel obtusis, 
novellis utrinque brunneis, dense stellato-lepidotis, supra cito glabre- 
scentibus, ad maturitatem glabris, subtus lepidibus persistentibus obtec- 
tis, superioribus usque 11.5 cm. longis, 4 cm. latis, inferioribus plerumque 
brevioribus; venis primariis utrinque 12—14, inconspicuis; paniculis 
quam foliis brevioribus, pedunculatis vel fere a basi ramosis, axi ramu- 
lisque brunneis, dense stellato-lepidotis; floribus (alabastris tantum) 
breviter pedicellatis; sepalis 5, + rotundato-oblongis, vix 2 mm. longis, 
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1 mm. latis, ciliatis, extus lepidotis; petalis 5, glabris; tubo stamineo | 
circiter 1.4 mm. longo, extus glabro, intus basi glabra excepta pubescente, 
margine dense pubescente (fere villosulo); antheris 7, inclusis, pube- 
scentibus; ovario 0.5 mm. longo, stellato-lepidoto; stigmate + bi- 
tri-lobato, glabro, crassiusculo; fructibus novellis oblongis, brunneis, 
stellato-lepidotis. 

NETHERLANDS NEw GUINEA: 6 km. southwest of Bernhard Camp, 
Idenburg River, Brass & Versteegh 12531 (typE), February 1939, alt. 
1230 m., occasional in primary forest, on slope of a ridge (tree 23 m. 
high, 53 cm. diameter; bark dark brown with a little white sap; flower- 
buds green); 15 km. southwest of Bernhard Camp, Idenburg River, 
Brass & Versteegh 11958, January 1939, alt. 1760 m., occasional in 
primary forest, on slope (tree 26 m. high, 39 cm. diameter; bark 6 mm. 
thick, brown; fruit greenish brown); Bele River, 18 km. northeast of 
Lake Habbema, Brass & Versteegh 11153, November 1938, alt. + 
2300 m., rare in secondary forest (tree 31 m. high, 38 cm. diameter, bark 
fairly smooth, black; young fruit and flower-buds brown). 

Aglaia Versteeghii may be near A. barbanthera C. DC., yet it is quite 
distinct by the broader apices of the leaflets, the more numerous veins, 
the coppery brown (when dry) indumentum covering the lower surface of 
the leaflets and apparently persisting, the larger sepals, and the staminal 
tube pubescent within. 

Aglaia Versteeghii is also close to A. subcuprea but has smaller leafiets . 
with an equilateral base, and a much shorter distance between the pairs” 
of leaflets. 


Aglaia subcuprea sp. nov. § Euaglaia. 

Arbor; innovationibus arcte et dense lepidotis; foliis impari-pinnatis, 
3—4-jugis; petiolo 9-12 cm. et rhachi + 12 cm. longis, novellis arcte 
lepidotis, demum glabrescentibus; foliolis alternis, interdum suboppo- 
sitis, oblongis vel oblongo-ellipticis, basi manifeste obliquis, + rotundato- 
obtusis, apice acutiusculis, novellis arcte et dense lepidotis, supra cito 
glabrescentibus, maturis supra glabris et minutissime porulosis, subtus 
dense et arcte lepidotis, superioribus + 16 cm. longis, 5—7.5 cm. latis, 
inferioribus saepe minoribus; foliolo terminali basi + inaequilaterali, 
obtuso-cuneato; venis primariis utrinque 15-20; petiolulis 1-2 (plerum- 
que 1.5-1.7) cm. longis, + stellato-lepidotis; paniculis axillaribus, 
15-25 cm. et ultra longis, pedunculatis (pedunculis + 2-5 cm. longis) ; 
axi, ramis, ramulisque ac pedicellis brevibus plerumque dense stellato- 
lepidotis; sepalis 5, circiter 1-1.5 mm. longis, ++ rotundatis, stellato- 
lepidotis; petalis 5, glabris, rotundato-oblongis, + 2.5—3 mm. longis; 
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tubo stamineo extus glabro, intus praecipue ad apicem sparse pubescente; 
antheris 6-8, inclusis, praecipue basi apiceque + sparse pubescentibus; 
ovario dense lepidoto; stigmate globoso, glabro; fructibus novellis 
ellipsoideis arcte et dense lepidotis, maturis + lepidotis, + ellipsoideis 
+ 3.5 cm. longis, 1.7 cm. latis. 

NORTHEASTERN NEw GuINEA: Morobe District, Yunzaing, Clemens 
3416 (TYPE), June 23, 1936, alt. about 1350 m., forest hills; Clemens 
3572, 3750, 3982, July and August 1936; Ogeramnang, Clemens 5407, 
6418, May 1937, alt. + 1750 m. 

Possibly Clemens 3568, 6446, Yunzaing, also belong here, but they are 
either too young or too fragmentary for certain identification. The gen- 
eral habit is much the same as that of the other specimens cited, but the 
scales on the lower surface of the leaves are obviously darker, smaller 
and even more closely appressed than in Aglaia subcuprea. The flower 
buds are only in the initial stage of development and the young fruits 
apparently lack diagnostic value. 

Aglaia subcuprea probably belongs in the same group as A. barbanthera 
C. DC., but it may be distinguished by the strongly oblique base of the 
leaflets and the somewhat longer petiolules. 


Aglaia argentea Blume Bijdr. 170. 1825, sensu lato. 

British NEw GuINnea: Lower Fly River, east bank opposite Sturt 
Island, Brass 8103, October 1936, flood-plain rain-forest (river bank 
substage tree 15 m. high; branches spreading; leaves 60-80 cm. long, 
pale brown scurfy below; fruit white, soft). 

Very fortunately we have at hand the lower part of a leaf of Aglaia 
argentea Bl. var. superba Miq. (Ann. Mus. Bot. Lugd.-Bat. 4: 54. 1869) 
collected by Zippelius in New Guinea. It is unquestionably identical 
with Brass 8103 insofar as one may judge a species by foliar characters 
alone. As we have found no other record of A. argentea Bl. from the 
island, we assume it might be helpful to call attention to this collection 
in fruit. The inflorescence is desirable; also, if we may judge by the 
named Malaysian material at hand, a comparative study of the types 
of the species involved in the argentea-eximia complex would be helpful. 

A collection from the Solomon Islands (San Cristobal Island, Kira 
Kira, Brass 3013, October 14, 1932, close to the coast; small tree with 
pinnae silvery beneath and immature fruit) also belongs to this same 
alliance, although apparently a distinct species. It seems preferable not 
to describe it, however, until flowering material is available. 


Aglaia Brassii sp. nov. § Euaglaia. 
Arbor 5-20 m. alta; ramulis glabris; innovationibus dense stellato- 
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lepidotis; foliis impari-pinnatis, 2-3-jugis; petiolo circiter 6 mm., 
rhachi 6—9 cm. longis, consperse lepidotis (fere glabris) ; foliolis alternis 
_ vel suboppositis, superioribus oblongo-ellipticis, 13-15 cm. longis, + 
5 cm. latis, basi obtusis, apice acuminatis (acumine + 0.8 cm. longo, 
obtuso), inferioribus ellipticis, + 9 cm. longis, 5 cm. latis, glabris vel 
subtus in costa parce lepidotis; venis primariis utrinque 7—8, supra 
manifestis, subtus prominulis; petiolulis 6-9 mm. longis, + parce 
stellato-lepidotis; paniculis axillaribus, circiter 11 cm. longis, supra 
basim (+ 1.5 cm.) ramosis; ramis inferioribus + 5 cm. longis, axi, 
ramis, ramulis, pedicellisque (circiter 1 mm. longis) dense stellato- 
lepidotis (fere stellato-pubescentibus) ; floribus vix 3 mm. longis; sepalis 
0.6 mm. longis, extus dense stellato-lepidotis (ad pubescentibus), 
rotundatis; petalis 5, oblongis, apice rotundatis vel obtusis, glabris; tubo 
stamineo glabro, 2.5—3 mm. longo, obovoideo infra antheras angustato, 
poro apicali circiter 0.4 mm. diametro; antheris 5, lanceolatis, fere 1.5 
mm. longis, glabris, apiculatis (apicula vix 0.2 mm. longa), sessilibus, 
0.8 mm. supra basim insertis; ovario minuto (0.2—0.4 mm. longo), dense 
pubescente; stigmate ++ 0.5 mm. longo, angulato-cylindrico, apice 
rotundato. 

SoLoMON IsLANDs: Ysabel Island, Meringe, Brass 3189 (TYPE), 
November 23, 1932, alt. 250 m., rain-forest on limestone slopes (slender 
tree 5 m. tall; upper side of leaves very dark, nerves brown on the lower 


surface; flowers brown); Bougainville Island, Karngu, Buin, Kajewskz. 


2306, October 30, 1930, alt. 50 m., common in rain-forest (a medium 
sized tree up to 20 m. high; outer petals cream-colored, the inner smaller 
and lighter. The natives say the wood is very strong and has been used 
for ages past to make their long handled axes for fighting). 


This species shows some likeness to the collections which we have 


accepted as representing Aglaia obliqua White & Francis of New Guinea. 
The flowers are about the same size as or a little larger than in the 
latter, and the staminal tubes in both have a very small apical opening. 
Aglaia Brassii, however, has a different indumentum (not so strictly 
lepidote but rather tending towards being stellate-pubescent) on the 
inflorescence, the anthers are distinctly apiculate, and the leaves are 
shorter and have fewer leaflets. 


Aglaia nudibacca C. de Candolle in Rechinger, Denkschr. Akad. Wiss. 
Wien 89: 566. 1913 (reprint, Bot. Zool. Ergeb. 5: 124). 

SoLoMoN IsLANnps: Ysabel Island, Tiratona, Brass 3317, December 
8, 1932, alt. 600 m., rain-forests, very common on all the Islands (small 
tree with brown bark; flowers brown). 

Aglaia nudibacca C. DC. was described from a specimen in fruit col- 
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lected near Jeta, Buka Island. The material cited above agrees very 
well with the foliar characters of the original description. Assuming 
that our identification of this species is correct, we add the following 
inflorescence characters: inflorescence a somewhat diffusely branched 
panicle + 20 cm. long, the axis, branches, branchlets and very short 
pedicels minutely stellate-lepidote; sepals 5, rounded, about 0.5 mm. 
long, minutely stellate-lepidote on the outer surface; petals approxi- 
mately 1 mm. long, glabrous; staminal tube glabrous, 5-dentate; anthers 
5, small, glabrous, partly included, slightly inclined and attached just 
below the apex of the tube in the sinuses between the rather broad obtuse 
teeth; stigma oblong, obtuse, glabrous; ovary minute, pubescent. 


Aglaia ulawaensis sp. nov. § Euaglaia. 

Arbor 10-15 m. alta; foliis impari-pinnatis, 4—?-jugis; petiolo et 
rhachi minute rufo-lepidotis; foliolis oppositis, magnis, superioribus 
oblanceolato-oblongis, + 25 cm. longis, 9-9.5 cm. latis, basi inaequi- 
lateralibus, apice obtusis vel breviter obtusissime acuminatis, utrinque 
glabris vel subtus costa lepidotis, inferioribus minoribus (mancis?) 
10 cm. longis, 5.5 cm. latis; venis primariis utrinque + 20; petiolulis 
10-13 mm. longis, + lepidotis; foliolo terminali obovato, 26 cm. longo, 
12 cm. lato, basi acuto, aequilaterali, apice obtusissime acuminato; petio- 
lulo 2.5 cm. longo; paniculis axillaribus, pyramidatis, 43 cm. longis, 
multifloris, minute lepidotis; floribus minutis, + 1. mm. longis, breviter 
pedicellatis; sepalis 5, + rotundatis, 0.4 mm. longis, ciliatis, minute 
lepidotis vel [?] glabris; petalis 5, oblongis, basim versus paululo angus- 
tatis; tubo stamineo urceolato, margine minute pubescente excepto 
glabro, circiter 1 mm. longo; antheris 5, circiter 0.4 mm. longis, inclusis, 
paullo infra marginem tubi insertis, sessilibus, basi apiceque barbatis; 
pistillo brevissimo, apice plano, margine + angulato. 

Sotomon IsLanps: Ulawa Island, Brass 2986 (tTyPE), October 8, 
1932, alt. coast to 100 m., rain-forests, common (tree 10-15 m. tall; 
leaves scattered towards the ends of the branches; flowers brown, very 
pleasantly perfumed). 

The size of the leaflets corresponds very well with that of the leaflets 
of Aglaia procera C. DC., but the lateral ones are inequilateral at the 
base and all are very obtusely acuminate or obtuse; further the in- 
florescence in A. ulawaensis is much larger than in A, procera C. DC. 
and the flowers differ also in the barbate anthers and the pubescent 
margin of the staminal tube. 
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THE OLEACEAE OF NEW GUINEA COLLECTED BY 
L. J. BRASS* 


CLARENCE E. Kogpusk1i 


JASMINUM Linnaeus 


Jasminum aemulum R. Brown, Prodr. Fl. Nov. Holl. 521. 1810. — 
DeCandolle, Prodr. 8: 302. 1844. — C. T. White in Jour. Arnold 
Arb, 10: 259. 1929, in part. 

British NEw GuINEA: Port Moresby, common beach plant along 
coast, L.-J. Brass 884, January 3, 1926 (rambling shrub with white 
flowers). 

This species is characterized by broadly ovate stem-leaves with smaller 
ovate to subrotund leaves on the axillary branchlets bearing the inflo- 
rescences. The calyx-lobes are subulate-setaceous and considerably 
longer than the calyx-tube. The leaves, branchlets and calyces are 
covered with a dense, soft pubescence. Some authors, in describing the 
species, refer to it as “glabrous or pubescent.” Brown in the original 


description states “foliis . .. pubescentibus basi integris subtus mollibus.” 


There is a distinct variation of glabrous and pubescent plants as illus- 
trated by the two Brass numbers 873 and 884. C. T. White designates 
the glabrous number 873 as J. aemulum and the pubescent number 884 
as J. aemulum (pubescent form). ‘This situation should be reversed 
and since R. Brown based his species on the pubescent plant, I am citing 
the pubescent number under the true species and describing a new form 
(f. glabrum) for the glabrous plant. 


‘Jasminum aemulum R. Brown f. glabrum, forma nov. 
A typo differt inflorescentibus, foliis ramulisque glabris vel subglabris. 
BritisH NEw Guinea: Port Moresby, near beach, L. J. Brass 873 


TYPE, December 31, 1925 (large straggling shrub with white, sweet” 


scented flowers). AustraLiA: North Queensland, Mowbray River, 
rain-forest, L. J. Brass 1931, January 16, 1932 (large rambling shrub or 
climber with white flowers and black fruit). 

Both numbers cited above are glabrous or nearly glabrous, and in this 
character vary sufficiently from the densely pubescent true species for 


*Botanical Results of the Richard Archbold Expeditions. 
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recognition. From the works of Bentham* et al. on Queensland plants, 
I assume that both the species and the variety are found growing in 
Queensland. 

Mentioned here also, although possessing leaves considerably acumi- 
nate, should be Brass 1011 collected at Ihu, Vailala River, British New 
Guinea, February 19, 1926. Brass states that this number represents a 
straggling glabrous shrub, 5 feet high with white flowers, growing on the 
borders of rain-forests. 


Jasminum bifarium Wallich, Cat. No. 2866. 1830, nom. — DeCandolle, 
Prodr. 8: 305. 1844. — C. B. Clarke in Hooker f., Fl. Brit. India, 
3: 595. 1882. — Lingelsheim in Bot. Jahrb. 61: 20. 1927. 

BritisH New GurIneA: Lower Fly River, east bank opposite Sturt 
Island, rain-forest, L. J. Brass 8177, October 1936 (canopy liane with 
white, sweet-scented flowers). NORTHEASTERN NEW GUINEA: Am 
Fusse des Bismarck-Gebirges, in den Waldern, alt. 300 m., R. Schlechter 
18639, Nov. 4, 1908. 

Found also in Malaysia. 

The leaves in Brass 8177 are somewhat larger than those usually found 
in the species. Including the petiole, some of the stem-leaves are as 
much as 15 cm. long, 5.5—-6.0 cm. wide. These leaves are broadly cuneate 
at the base and taper gradually to the apex. Often in the flowering and 
fruiting specimens, these larger leaves are lacking and only the smaller 
leaves of the inflorescence are present. 

These larger leaves are somewhat similar to those of J. Gigiana 
K. Schum. in size and shape. However, the resemblance ends there, 
since there are only 5 pairs of veins in this species while in J. Gilgiana 
the number of veins is greater. 


Jasminum domatiigerum Lingelsheim in Bot. Jahrb. 61: 21. 1927. 
NorRTHEASTERN NEw GuINneEA: Kaiser Wilhelmsland, in den Waldern 
am Maijen, alt. 300 m., R. Schlechter 18058 (1so-SYNTYPE, AA) July 22, 
1908. — Morobe District, Yoangen, alt. 1200 m., M.S. Clemens 6610, 
June 14,1937. NETHERLANDS New Guinea: Fifteen kilometers south- 
west of Bernhard Camp, Idenburg River, open places in rain-forest, alt. 
1600 m., L. J. Brass 12362, January 1939 (slender climber with nu- 
merous white flowers). — Bele River, eighteen kilometers northeast of 
Lake Habbema, 2220 Meter Camp, scrambling over logs in open second 
growth forest, alt. 2300 m., L. J. Brass 11556, November 1938 (flowers 


*Bentham, FI. Austral. 296. 1869. — F. M. Bailey, Syn. Queensland FI. 301. 1883; 
Compreh. Cat. Queensl. Pl. 311, fig. 289. 1913. — Ewart & Davies, Fl. North. Terr. 
(Australia), 218. 1917. — C. T. White in Jour. Arnold Arb. 10: 259. 1929. 
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white). — Fifteen kilometers southwest of Bernhard Camp, Idenburg 
River, climbing over undergrowth in open rain-forest of ravine, alt. 
1500 m., L. J. Brass 12405, January 1939. 
This species is distinguished, according to Lingelsheim’s description, 
_ by opposite trifoliolate coriaceous leaves with the veins few in number, 
deeply impressed on the upper surface and conspicuously elevated on 
the lower surface. A fuscous pubescence is present on the inflorescence, 
the young branchlets, petioles and under surface of the leaves, where it is 
concentrated into domatia in the vein axils. Schlechter 18058 and 
Clemens 6610, both collected in Northeastern New Guinea, possess all 
these characteristics. However, the three Brass numbers 12362, 12405 
and 11556 show variation, especially in the pubescence. Numbers 11556 
and 12405 possess the same somewhat obtuse leaf-apex as the type but 
vary in pubescence. In fact, they are nearly glabrous except for a minute 
pubescence on the inflorescence, petiole and domatia in the vein axils 
on the lower surface of the leaves. Brass 12362 is more pubescent than 
the other two Brass numbers cited above, but the terminal leaflets are 
more acuminate. These last three numbers were collected at altitudes 
1500-2300 m. while the isotype examined was collected at 300 m. Even 
so, the variations mentioned are not sufficient for specific limitations. 
Lingelsheim cites as one of his syntypes, a specimen collected by 
Schultze in Netherlands New Guinea and also one collected by Leder- 
mann in Northeastern New Guinea at 1500 m. altitude. 


Jasminum magnificum Lingelsheim in Bot. Jahrb. 61: 21. 1927. 

NORTHEASTERN NEw GUINEA: Kaiser Wilhelmsland, in den Waldern 
am Djamu, alt. 300 m., R. Schlechter 16568 (1so-HOLOTYPE, AA), Sep- 
tember 12, 1907. : 

Although not represented in either the Brass or Clemens collections, 
this species is recorded here briefly because the iso-holotype, deposited 
in the herbarium of the Arnold Arboretum, is available for study. This 
species is characterized by its large flowers. The calyx-tube is 5 mm. 
long and at the mouth is fully 5 mm. in diameter (dried state), while 
the calyx-lobes are only 1-2 mm. long. The corolla-lobes are 3.5 cm. 
across (fide Lingelsheim) and 4-5 mm, long. It is well named 
“magnificum.” 


Jasminum papuasicum Lingelsheim in Bot. Jahrb. 61: 19. 1927. 


NORTHEASTERN NEw GuINEA: Kaiser Wilhelmsland, liane in den 
Waldern des Gati-Berges, alt. ca. 700 m., R. Schlechter 16865 (ISOTYPE, 
AA), Nov. 21, 1907. British New Guinea: Western Division, 
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Tarara, Wassi Kussa River, very common liane in rain-forests, L. J. 
Brass 8672, 8682, January 1937 (white flowers). 

The two numbers collected by Brass are perfect flowering specimens 
and perhaps, deserve a better fate than dubious citation under this spe- 
cies. However, the relationship is too close to permit specific sep- 
aration. 

Lingelsheim based his description on two specimens collected by 
Schlechter, one of which (16865, iso-syntype) is deposited in the her- 
barium of the Arnold Arboretum. It is unfortunate that Lingelsheim 
did not designate a definite type for his species, rather than base his- 
description on more than one specimen. The number cited above was 
collected at an immature stage, with very young leaves, barely un- 
folded, not subcoriaceous as stated in his description and with an equally 
immature inflorescence. The latter shows a distinct pubescence on the 
calyx while the description calls the calyx glabrous. 

Lingelsheim states that the leaves are 3—8 cm. long, rounded at the 
base and gradually attenuate at the apex. Schlechter 16865 is abruptly 
attenuate at the apex, while both Brass numbers cited are up to 10 cm. 
long, and gradually tapered. The calyx-lobes, according to Lingelsheim, 
are four in number, subacute and vary 2-5 mm. Upon dissection of an 
immature flower of Schlechter 16865, five rather than four calyx-lobes 
were found. In the Brass material the calyx-lobes are usually five in 
number, up to 2.0 mm. long and subulate-setaceous. Seldom in Jas- 
minum does one find such wide variation in calyx-lobe length, especially 
when the lobes are as short as 2.0 mm., at least on a single specimen. 
It is the opinion of the author that Lingelsheim had two closely related 
yet distinct identities before him and perhaps, because of the immaturity 
found in Schlechter 16865, placed it with Schlechter 19434. The two 
Brass numbers seem to answer the description of J. papuasicum better 
than the specimen, Schlechter 16865, cited by Lingelsheim. 


Jasminum Schumannii Lingelsheim in Bot. Jahrb. 61: 18. 1927. 

BritisH NEw GuINeEA: Palmer River, two miles below Black River 
Junction, rain-forest, subseral community on river bank, alt. 100 m., 
L. J. Brass 6980, June 1936 (small tree; small white flowers and soft 
fleshy blue-gray fruit). NORTHEASTERN NEW GUINEA: Morobe 
District, Sattelberg, alt. 1000 m., M. S. Clemens 3092, May 14, 1936 
(flowers white). 

A unifoliolate species with large leaves, 12-18 cm. long, and large, 
diffuse spreading inflorescence, yet with almost the smallest flowers to 
be found in the genus. The calyx measures only ca. 1 mm. long and 
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the corolla, proportionately small, 3.0-3.5 mm. long. The inflorescence 
and flowers of this species resemble those of the trifoliolate J. Gilgiana 
K. Schum. 


Jasminum Turneri C. T. White in Proc. Linn. Soc. New South Wales, 
51: 297, t. 17. 1926; in Jour. Arnold Arb. 10: 259. 1929. 
Jasminum pseudanastomosans Lingelsheim in Bot. Jahrb. 61: 20. 1927; 
in Nova Guinea, 14: 330, t. 39. 1927. 

BritisH NEw GuInEA: Port Moresby, light rain-forest, alt. 200 m., 
L. J. Brass 880, Dec. 31, 1925 (free flowering climber with light green 
leaves, glossy above; flowers on lateral shoots, white). — Lower Fly 
River, east bank opposite Sturt Island, substage layer of ridge rain- 
forests, L. J. Brass 8000, Oct. 1936 (scrambling liane with white flowers). 
NorRTHEASTERN NEw GuINEA: Kaiser Wilhelmsland, liane in den 
Waldern bei der Djamu-Klamm, alt. 300 m., R. Schlechter 16601 (1so- 
SYNTYPE of J. pseudanastomosans, AA), September 30, 1907. 

This striking species is characterized by its simple, basically tri-nerved 
leaves, tenuous trichotomous cymes and ligulate corolla lobes. C. T. 
White, in his description of J. Turneri gives leaf measurements 8.0 
3.5 cm. while Lingelsheim in the description of J. pseudanastomosans, 
lists the leaf measurements 4-12 & 2-6 cm. 

In the Brass specimen, no. 8000 cited above, the leaves are 9-12 cm. 
long, 3-6 cm. wide. The peduncles are slender, 4.0—-4.5 cm. long while 


the pedicels are even more slender and measure up to 3 cm. long. The 


corolla-lobes are ligulate and 10-12 in number. 


LIGUSTRUM Linnagrus 


Ligustrum novoguineense Lingelsheim in Bot. Jahrb. 61: 15. 1927. — 
C. T. White in Jour. Arnold Arb. 10: 259. 1929. 
NORTHEASTERN New Guinea: Am Ufer des Saki, alt. 200 m., R. 


Schlechter 18286 (1so-sYNTYPE, AA), September 25, 1908 (small tree). 


British New Guinea: Bomgwina River, Eastern Division, in riverine 
rain-forest, L. J. Brass 1623, May 2, 1926 (virgate tree 6 m., flowers 
white, sweet-scented). — Domara, Eastern Division, along beach, L. J. 
Brass 1663, May 1926 (shrub with white flowers). 

A small tree or shrub with yellowish brown branchlets, minutely 
lenticellate. Leaves glabrous, membranaceous (subcoriaceous accord- 
ing to Lingelsheim) ovate-elliptic, 6-10 cm. long, 2-5 cm. wide, 
cuneate at the base, acuminate at the apex. Inflorescence an open 
panicle, terminating the branchlets, 10-15 cm. long, up to 10 cm. 
diameter, puberulent.. Calyx campanulate, glabrous, ca. 1 mm. long, 
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with 4 subtruncate lobes. Corolla tube ca. 1.5—2.0 mm. long, somewhat 
spreading above. Petals obtuse, about 2 mm. long. Stamens 2 joined 
to corolla, anthers apiculate. Ovary subglobose, glabrous with a style 
; twice as long as ovary crowned by bi-fid stigma. Fruit (fide author) 
fleshy baccate, subglobose ca. 3 mm. diameter, black. All the specimens 
cited above have appeared in literature. The isotype is mentioned in 
Lingelsheim’s treatment and the Brass specimens were listed by C. T. 
White (l.c.) 


LINOCIERA Swartz 


Linociera rupicola Lingelsheim in Bot. Jahrb. 61:9. 1927; in Nova 
Guinea, 14: 330, t. 37. 1927. 

NorRTHEASTERN NEW GuINEA: Morobe District, forest trail in 
vicinity of Yunzaing, alt. 1500 m., M.S. Clemens 3406, June 22, 1936. — 
Morobe District, Ogeramnang, alt. 1800 m., M.S. Clemens 4933, 6044, 
Jan.—Feb. 1937 (flowers pale yellow). — Morobe District, Sattelberg, 
M.S. Clemens 5365, February 11, 1937. 

According to Lingelsheim, this species and its near relative L. novo- 
guineensis can be distinguished easily from other New Guinean species 
of Linociera by the prolonged extension of the connective on the stamens. 
In Clemens 4933 cited above, the acuminate connective extends 0.75— 
1.0 mm. beyond the anthers and equals or surpasses the anther cells in 
length. Only staminate flowers were found and studied in the speci- 
mens examined. Lingelsheim describes only polygamous flowers in 
L. novoguineensis, while in L. rupicola he mentions both polygamous and 
staminate flowers. This character of staminate flowers should be con- 
sidered a distinguishing feature between the two species. Lingelsheim 
mentions glandular punctate dots on the lower surface of L. rupicola. 


Linociera Brassii, spec. nov. 

Arbor 20 m. alta, ramulis cinereo-brunneis, glabris. Folia coriacea, 
glaberrima, oblongo-elliptica, 6-11 cm. longa et 1.5-3.0 cm. lata, basi 
. cuneata, apice obtuse acuminata, opaca, venis lateralibus-.inconspicuis, 
margine integerrima, non revoluta, petiolis 3-5 mm. longis, glabris. 
Inflorescentia axillaris, racemosa, ca. 6-flora, rhachi 1.0—-1.5 cm. longa. 
Flores subsessiles vel pedicellis 1-2 mm. longis, bracteis ca. 1.5 mm. 
longis, acuminatis, sparse pubescentibus glabrisve, margine glanduloso- 
fimbriatis; calyx parvus, glaber, lobis 4, deltoideis, 0.5—0.75 mm. longis, 
glanduloso-fimbriatis; petala 4, albida, induplicato-valvata, 5-6 mm. 
longa et 0.3 mm. (induplicata) lata; stamina 2, filamentis brevibus 
(quam 1 mm. brevioribus), glabris, antheris ca. 1 mm. longis, globosis; 


334 JOURNAL OF THE ARNOLD ARBORETUM [voL, XXI 


ovarium globosum, glabrum, ca. 1 mm. longum, bi-loculare, ovulis in 
quoque loculo 2, stylo glabro ca. 0.5 mm. longo, stigmate bifido. Fructus 
ignotus. 


NETHERLANDS NEw GUINEA: Bele River, eighteen kilometers north- 
east of Lake Habbema in Fagaceae forest, alt. 2300 m., L. J. Brass 
11234, November 1938 (subsidiary tree, 20 m. high; 30 cm. diam.; 
flowers white. 

This tree, because of its axillary, racemose inflorescence is most closely 
allied to L. salicifolia Lingelsheim and L. Hahlit Rechinger. From the 
latter it can be separated easily by its leaf-size. In L. Hahli the leaves 
measure up to 30 cm. long and 13.5 cm. wide, exceeding those of this 
species nearly three times in length. In L. salicifolia Lingelsheim, the 
leaves are shiny, lanceolate-obovate, 10-15 cm. long and 1.5—3.0 cm. 
wide; the inflorescence 2—3 cm. long and the petals up to 1.0 cm. long. 
Unlike L. rupicola Lingelsheim in which the connective of the anther is 
prolonged beyond the anther cells, the connective in L. Brassi terminates 
just above the anther cells in a sort of knob-like point. 


Linociera ramifiora Wallich, Cat. No. 2824. 1830, nom. — DeCandolle, 
Prodr. 8: 297. 1844. — K. Schumann & Hollrung, Fl. Kaiser 
Wilhelmsland, 108. 1889. — Warburg in Bot. Jahrb. 13: 403. 
1891. — Lingelsheim in Bot. Jahrb. 61: 8. 1927; in Nova Guinea, 
14: 329. 1927. — Sleumer in Notizbl. Bot. Gard. Mus. Berlin, 
13: 259. 1936. 

Chionanthus ramiflora Roxburgh, Hort. Bengal. 3, 1814, nom.; Fl. Ind. 
ed. Carey 1: 106. 1820. — Wight, Icon. 2: t. 734. 1843. — Bentham, FI. 
Austral. 4: 301. 1869. : 

Olea attenuata Wallich, Cat. No. 2839. 1830, nom. — DeCandolle, Prodr. 
8: 286. 1844. 

Linociera macrophylla (Wallich ex DC.) var. attenuata (Wallich ex 
DC.) C. B. Clarke in Hooker f., Fl. Brit. India, 3: 611. 1882. 

Phillyrea ramiflora Roxburgh, Ic. Ined. ex C. B. Clarke in Hooker f., 
Fl. Brit. India, 3: 611. 1882, as synon. 

BritisH New Guinea: Lower Fly River, east bank opposite Sturt . 

Island, rain-forest, L. J. Brass 8070, 8222, October 1936 (tree 12-15 m. 

high; fls. cream colored, fragrant; fruit fleshy, dull glaucous blue). — 

Daru Island, Western Division, rain-forest substage, L. J. Brass 6377, 

March 18, 1936 (common tree 8-10 m.; leaves up to 20 cm. long; 

panicles axillary, numerous; fruit dull, glaucous, dark blue, + 1.5 cm. 

long, 1 cm. diam.). | NORTHEASTERN New Guinea: In den Waldern 

der Tanqueti Etappe, alt. 400 m., R. Schlechter 18866, November 20, 

1908. 


. ree ee AS ERO: 


Jta> 


1940] KOBUSKI, OLEACEAE OF NEW GUINEA 335 


This species is characterized by its large, coriaceous leaves (up to 
30 cm. long and 11.5 cm. wide in specimens examined), distinctly nerved 
on the undersurface, and its many large, open, axillary panicles with 
leafy bracteoles. It is widely distributed from India, through Malaysia 
to Australia. H.Sleumer (Notizbl. Bot. Gard. Mus. Berlin, 13: 258-259. 
1936), includes this species in his treatment of the Oleaceae, dealing 
with the plants collected on the Solomon Islands by S. F. Kajewski for 
the Arnold Arboretum. 

Other New Guinean species of Linociera found in the herbarium of 
the Arnold Arboretum are: 


1. Linociera gigas Lingelsheim in Bot. Jahrb. 61:14. 1927. An 
iso-holotype (R. Schlechter 18039) is deposited in this herba- 
rium. For a discussion of this species and the two following 
species, reference to Lingelsheim’s article (1.c.) should be made. 


2. Linociera Lauterbachii Lingelsheim in Bot. Jahrb. 61: 8. 1927. 
Of this species, the iso-syntype (R. Schlechter 16984) is de- 
posited in the herbarium of the Arnold Arboretum. 


3. Linociera sessiliflora Hemsley in Ann. Bot. 5: 504. 1891. — 
Lingelsheim in Bot. Jahrb. 61:13. 1927. A sterile duplicate 
(Schlechter 18485) is among the Papuasian material in the 
Arnold Arboretum. 


The oleaceous material collected by S. F. Kajewski on the Solomon 
Islands for the Arnold Arboretum has been studied by H. Sleumer and 
his treatment of these specimens was made in Notizbl. Bot. Gard. Mus. 
Berlin, 13: 258-259. 1936. 


HERBARIUM, ARNOLD ARBORETUM, 
Harvarp UNIVERSITY. 
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STUDIES IN THE BORAGINACEAE, XV 


NOTES ON SOME MEXICAN AND CENTRAL AMERICAN 
SPECIES OF CORDIA 


Ivan M. JoHNSTON 


A stupy of Cordia diversifolia Pavon and its allies has revealed that 
these species are functionally dioecious. The male plants have flowers 
producing conspicuous stamens with villous filaments and an aborting 
ovary devoid of style. The female plants have slightly smaller corollas 
which, though bearing stamens, have glabrous filaments a half to a third 
as long and anthers a third to a fourth as long as those produced by the 
male plants. The ovary in the female flowers produces a well developed 
exserted branched style much overtopping the inconspicuous stamens. 
These two types of flowers are borne on separate plants in all material 
examined. Flowers of similar dimorphism are found in the large group 
of Old World species related to C. Myxa L. Authors, who appear to 
have studied these species in the field, state that these two types of flowers 
are commonly borne in the same inflorescence and frequently in distinct 
parts of it, and that only exceptionally are they segregated on separate. 
plants. I must confess that I have not been able to verify this observa- 
tion. In all the Old World material available to me the inflorescence 
seems to contain only one type of flower. 

Besides the floral dimorphism exhibited by C. diversifolia and allies, 
there is another, less extreme dimorphism, found in other American 
species of Cordia. This is exemplified by the common West Indian 
’ C. Collococca, in which the male plants have the aborting ovary pro- 
ducing a short branching style, rather than devoid of a style as in 
C. diversifolia and relatives. The female flowers, as in C. diversifolia, 
differ from the male in their slightly smaller size and much shorter 
glabrous filaments and much smaller anthers. I studied this species in 
Cuba and could find no evidence that fruit was ever produced on those 
trees having flowers developing elongate hairy filaments. A study of 
herbarium material also shows that the plants are male or female and 
produce flowers of one form only. A dioecious condition of this type is 
present in C. Collococca L., C. cymosa (Donn. Sm.) Standley, and in all 
the species with strongly dimorphic leaves, viz., C. Toquweve Aubl., 
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C. sericicalyx A. DC, (including C. opaca Rusby), C. macrophylla L., 
C. sulcata DC. and C. panamensis Riley. 

The types of dimorphic flowers exemplified by C. diversifolia and 
C. Collococca, differ only in the presence or absence of a style on the 
abortive ovary of the male flowers. The flowers of the C. Collococca- 
type are heterostylic in structure but actually unisexual in function. 
The conditions found in C. Collococca and C. diversifolia are very inter- 
esting as illustrating stages by which unisexuality may be achieved from 
heterostyly. True heterostyly, with both forms of flowers maturing fruit, 
appears to be not uncommon among American Cordias. In fact it seems 
to prevail in all those species having conspicuous funnelform or salver- 
form corollas. It may be accompanied by some dimorphism in corolla- 
form as for example in C. Sebestina L. and C. dodecandra DC. Strictly 
monomorphic flowers, in fact, seem to predominate only in the section 
PrticorpiA and among the true (i.e., small-flowered) Varronias. 


Key To THE MEXICAN AND CENTRAL AMERICAN SPECIES OF 
CorptA § PILIcorDIA 


Flowers functionally unisexual; plants dioecious. 
Style not developed in male flowers, completely absent or represented by 
an inconspicuous stub on the aborting ovary. 
Leaves glabrous above or nearly so (cf. C. inornata). 

Leaves oblanceolate, 3-4 times as long as broad, scabrid above from 
scattered stiff erect hairs; hairs on calyx and inflorescence erect 
or ascending; montane, Guatemala. .............. C. Skutch. 

Leaves ovate to elliptic or oblong, 2-3 times as long as broad, upper 
surface smooth, the scattered hairs (if present) closely 
appressed; hairs on calyx and inflorescence appressed; coastal, 
Efonduras cid, Salvador. Ps). cast <> soles eee C. salvadorensis. 

Leaves abundantly strigose or velutinous above. 

Leaves elongate, 2.5—4 times as long as broad, oblong to oblanceolate, 
frequently slender-acuminate; Central America (cf. C. in- 
HTL CL) Seno eS P Re ATS IR cress al acd seins, sesso s cle ae C. diversifolia. 

Leaves broad, usually less than twice as long’as broad, orbicular to 
broadly elliptic or obovate. 

Calyx in bud ellipsoidal, 2-2.5 mm. thick and 3 mm. long; leaves 
more or less cordate at base; calyx with stiff elongate tortuous 
beowiinaies  Griatenialay «cc. cj. Jaycis sais ovsiere eis C. cordifornus. 

Calyx in bud subcylindric, 1-1.5 mm. thick and 3-5 mm. long; 
leaves acute or obtuse or rounded at base; western Mexico. 

Under surface of leaves strigose with closely appressed short 
BET EE SO MGrSLGC TATION sel actleus ic/onlls ex0).0)9/0oir.0) 60000" C. inornata. 

Under surface of leaves more or less velvety with usually 
abundant soft slender elongate erect or ascending hairs. 
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Leaves strigose above, the hairs short and closely appressed. 
ites WE Oke Re payee eee lots y's, shes et ieaavennieket Oh plet MEO ITS 
Leaves bearing slender erect hairs on upper surface. ....... 
sisilos db ans oka, » se phases Sats echo eee aes foe mee eee C. subvelutina. 
Style developed in the male flowers, but reduced and non-functional. 
Fruit red; plant more or less deciduous, inflorescence developing from 


old wood before the leaves, sn uessi > peer eee C. Collococca. 
Fruit yellowish or greenish white; inflorescence developing along leafy 
stems. 


Leaves broadly elliptic to subcordate, subhomomorphic, obtuse, 
larger ones 15-25 cm, broad; branchlets very coarse and stout, 
5-14 mm. thick, with crowded leaves. ........... C. cymosa. 


Leaves distinctly heteromorphic; larger leaves 5-11 cm. broad, 
oblong-lanceolate, apex distinctly acuminate; smaller leaves 
suborbicular ; flowering branchlets slender and very elongate, 
3-5 mm. thick, with scattered leaves. ........ C. panamenstis. 

Flowers homomorphic, perfect, hermaphroditic. 


Calyx strongly ribbed; corolla funnelform with lobes broader than long; 
fruit elongate, erect; leaves more or less toothed. ....... C. dentata. 


Calyx not ribbed, corollas salverform or subrotate, lobes longer than 
broad; fruit, except in C. bicolor, transversely or obliquely ovoid; 
leaves entire. 

Flower buds narrowly obconic, twice as long as broad, ca. 7.5 mm. 
long ; corolla tube ca. 7 mm. long; leaves rigid with a stiff arcuately 
recurved midrib, under surface somewhat scabrid; Panama. .... 
Spiess, dexveltice cave er ar teu celta. she radiators tev Rian te cohen anaes ne loc ee Re C. protracta. 

Flower buds obovoid to nearly globose, 1-1.5 times as long as broad, 
3.5-4.5 mm. long; corolla tube about 3.5 mm. long or less; leaves 
less rigid and with midrib obscurely if at all arcuately recurved, 
lower surface not scabrid. pa 

Buds and calyx at anthesis covered with a dense strigose indument, 
Drupe nearly erect, with nearly apical stylar scar, usually evidently 
minute-strigose; fruiting calyx distinctly deep-saucershaped, 
obscurely lobed; lower surface of leaves with an evident pallid 
indument of very abundant slender minute hairs...C. bicolor. 


Drupe compressed ovoid, becoming strongly oblique or nearly 
transverse, with the stylar scar lateral, glabrous; fruiting 
calyx deeply lobed; lower surface of leaves green, the hairs 
scattered and minute and inconspicuous. 

Calyx with 2-3 usually rounded lobes, the lobes with scarious 
disintegrating margins; ovary bearing scattered bristles 
about the’ base of the Style. <2. 2+ st, ur sudan C. eriostigma. 

Calyx with 5 sharp triangular lobes, in fruit spreading and 
distinctly star-shaped ; ovary glabrous; leaves tending to be 
more elongate than in preceding. ........... C. stellifera. 

Buds and calyx at anthesis sparsely strigose or subglabrous. 
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Branches of inflorescence glabrous or nearly so; buds obovoid; 
corolla tube short-exserted; calyx glabrous outside, strigose 
within; leaves less than 12 cm. long and 6 cm. wide, with a 
very conspicuous elongate acumination; Panama. ........ 
5 Aaa Ae RO TOBE Puc iy ERO DOLE aT IE a C. lasiocalyx. 

Branches of inflorescence with abundant appressed short hairs. 


Flower buds obovoid, calyx strigose inside, corolla-tube short- 
exserted; leaves becoming 12-23 cm. long and 5-10 cm. 
proadis"Panamavand«Costa Rica, 2005.00 eo.5.- C. lucidula. 


Flower buds nearly globose, calyx subglabrous within, corolla- 
tube not exserted from calyx; leaves relatively small, be- 
coming 8-12 cm. long and 3.5-5.8 cm. broad; Mexico and 
Guatemala. 


Lobes of the calyx permanently united, with short prolonged 
tips forming an apiculate bud; calyx incompletely cir- 
cumscissile below the summit, the calyptrate apical por- 
tion usually remaining attached to one side of the opened 
calyx; branchlets glabrous or nearly so; calyx glabrous 
EXCE MARA D ERY gai eerie isieantiiie aia aoctane ng C. stenoclada. 


Lobes of calyx without prolonged tips (buds not apiculate) ; 
calyx with lines of dehiscence extending down from 
apex, 3-5-lobed, not circumscissile nor with a calyptrate 
apex; branches and calyx sparsely strigose. .......... 
Beet Pele cei) erst steers Set cabo iby Laks me aveytschOteeie%s foe C. prunifolia. 


Cordia Skutchii, sp. nov. 


Frutex vel arbor parva ad 8 m. alta; ramulis hornis gracilibus ad 
3 dm. longis 2-4 mm. crassis, partibus junioribus (et inflorescentia) pilos 
crassos rigidos ad 0.5 mm. longos erectos vel ascendentes curvatos haud 
abundantes et tuberculos vel muriculos minutos gerentibus; foliis mem- 
branaceis oblanceolatis 12-25 cm. longis 2.5—-8 cm. latis supra medium 
latioribus deinde utrinque attenuatis, basi cuneatis 1-2 cm. longe attenu- 
atis, apice graciliter acuminatis, margine (praesertim supra medium) 
denticulatis (dentibus 5-8 mm. distantibus subulatis antrorsis ad 1.2 mm, 
longis nervos majores terminantibus), supra costa (et petiolo) pilos 
rigidos laxe adpressos abundantes gerentibus, alibi pilis rigidis saepe 
curvatis sparsis 1-2 mm. longe distantibus erectis vel ascendentibus ad 
0.5 mm. longis e basi pustulata orientibus inconspicue notatis, subtus 
subglabris pallidioribus secus costam et nervos sparsissime incon- 
spicueque strigosis alibi minutissime albo-tuberculatis vel muriculatis 
vel rariter pilos sparsissimos subulatos erectos gerentibus; inflore- 
rescentia terminali 5—9 cm. longe pedunculata 8-16 cm. diametro, ramis 
gracilibus; floribus dimorphis, abortu styli vel staminum unisexualibus; 
calyce elongato ca. 5 mm. longo 10-costato (costis longitudinaliter 
sulcatis) extus minute tuberculato vel muriculato et setas rigidas erectas 
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vel ascendentes curvatas ad 0.5 mm. longas sparse gerente, intus supra 
medium minute strigoso, apice irregulariter 3—5-dentato; corolla alba 
9-11 mm. longa, lobis 4-5 mm. longis ca. 2 mm. latis oblongis recurvatis; 
filamentis floris masculi 4-5 mm. longis basim versus villosis, eis floris 
feminei ad 1.5 mm. longis glabris antheras infertiles 0.3-0.5 mm. longas 
quam eis floris masculi ca. 1.5 mm. longis ad 4-plo minores gerentibus; 
stylo floris masculi ca. 1 mm. longo glabro, stylo floris feminei 6-7 mm. 
longo exserto; fructu albo ellipsoideo-ovoideo erecto elongato ad 1 cm. 
longo e calyce maturo explanato crateriformi ca. 6 mm. diametro oriente. 

GuATEMALA: Palamar, dept. Quezaltenango, 1140 m. alt., shrub or 
small tree up to 8 m. tall, in forest, fl. and fruit white, species dioecious, 
Oct. 12, 1934, Alexander F. Skutch 1425 (male, G) and 1426 (pistillate; 
TYPE, Gray Herb.). 

In gross habit C. Skutchii is most suggestive of C. diversifolia, but 
differs from that widely distributed plant in its more slender and loosely 
branched habit and green, thinner, nearly glabrous leaves. It is a mon- 
tane plant of northwestern Guatemala. Its relative is a plant of the 
tierra caliente chiefly on the Atlantic side of Central America from 
Vera Cruz to Panama. 

In the field notes for his no. 1426, Skutch notes that it is a “pistillate 
fruiting individual of no. 1425; the species is dioecious.” Dissection of 
his beautifully prepared material proves this to be true. The plant is 
dioecious by abortion. The male plants produce exserted stamens with 
fertile oblong anthers about 1.5 mm. long on filaments which are 4-5 mm. 
long and evidently hairy near their base. The ovary is 1—-1.5 mm. long 
(at anthesis) and is rounded at the summit or bears a minute stub. 
There is no elongate branched style developed in the male flowers. The 
female flowers produce a well developed functional style which is evi- 


ee 


dently exserted from the corolla. This is slightly smaller than that on ~ 


male plants. Its filaments are short (ca. 1.5 mm. long), glabrous and 
produce only reduced (0.3-0.5 mm. long) infertile anthers which are 
only a third to a quarter the size of those produced by the male flowers. 
The species is unquestionably dioecious. 


Cordia salvadorensis Standley, Jour. Wash. Acad. Sci. 14: 242 (1924). 


~SaLvapor: San Salvador, Aug. 1922, Calderon 1126 (US, tyPE; G). 
Honpuras: foot of El Tigre volcano above Amapala, volcanic soil in 
woods, tree 5-8 m., “Tibulote,” 50 m. alt., Sept. 16, 1935, West 3542 (G). 

This species is known only from the Pacific tierra caliente of northern 
Central America. The collections cited above represent the female 
plants. The species is related to C. Skutchii but has broader more 
glabrous herbage and, when developed, more closely appressed hairs. 


, iP = A . . a 
: i ’ : ‘ 
or B . 
I 
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Cordia diversifolia Pavon ex A. DC. Prodr. 9: 474 (1845). 
Cordia Johnstoni Cufodontis, Archivio Bot. 10: 41 (1934). 
? Cordia paniculata Sesse & Mocifio, Fl. Mex. 49 (1894) and Fl. Mex. 
ed. 2, 45 (1894). Not Roth (1821), nor Sieber (1828). 

A species widely distributed along the Atlantic tierra caliente from 
Mexico (Vera Cruz) to Panama. On the Pacific slope collected at 
Escuintla, Guatemala (J. D. Smith 2481). Most of the collections seen 
by me represent the staminate form. In collecting material collectors 
appear to have been attracted to the male, rather than female plants, 
probably because of the slightly larger corollas of the former. 

This species was based upon specimens, one given as from Guayaquil, 
Ecuador, and the other from Mexico. Both collections are evidently 
from Mocifio & Sesse and were, in all probability obtained in Guatemala 
or adjacent Mexico. 


Cordia cordiformis Johnston, Jour. Arnold Arb. 18: 10 (1937). 

Known only from southern Guatemala (depts. Guatemala and Santa 
Rosa). It is very closely related to C. diversifolia but differs strikingly 
in its proportionately very broad leaves which may be even subcordate 
in outline. The species was based upon two staminate collections. 


Cordia inornata, sp. nov. 

Arbor abortu styli staminumve dioica; ramulis hornis gracilibus ad 
3 dm. longis inconspicue haud abundanterque strigosis pilos rigidos 
pallidos 0.2-0.5 mm. longos sparsos gerentibus; foliis obovatis vel 
ellipticis vel ovato-oblongis 6—12 mm. longis 3—7 cm. latis, apice obtusis 
vel acutis, basi acutis vel obtusis 0.8—3 cm. longe petiolatis, margine supra 
medium perinconspicue denticulatis (denticulis saepe 3—5 mm. distanti- 
bus subulatis ad 0.5 mm. longis incurvatis), supra strigosis pilos 0—0.5 
mm. longos rigidos haud abundantes valde adpressos saepe e basi pusta- 
lata orientes gerentibus, subtus pallidioribus sparse strigosis pilos pallidos 
ad 0.4 mm. longos rigidos adpressos e nervis reticulatis orientes gerenti- 
bus; inflorescentia laterali et terminali 5-15 cm. longe pedunculata 
3-6 cm. longa 3—5 cm. crassa pilos rigidos ad 0.5 mm>:~longos laxe 
adpressos proferentibus; floribus dimorphis; calyce elongato 3-4 mm. 
longo sparse breviterque strigoso inconspicue 10-costato (costis latis 
leviter longitudinaliterque sulcatis); corolla alba 5-10 mm. longa, eo 
floris masculi saepe majore, lobis recurvatis oblongis tubo subaequilongis ; 
filamentis floris feminei ca. 1.5 mm. longis infra basim subglabris 
antheras ad 0.5 mm. longas gerentibus; filamentis floris masculi 2-4 mm. 
longis infra basim villosis antheras 1.2-1.5 mm. longas proferentibus; 
ovario glabro floris masculi ca. 1 mm. longo apice rudimento styli minus 
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quam 0.2 mm. longo coronato, eo floris feminei stylum ca. 4 mm. longum 
gerente; fructu elongato erecto ellipsoideo-ovoideo ca. 8 mm. longo e 
calyce explanato ad 8 mm. diametro et 2—3 mm. profundo crateriformi 
oriente. 

Mexico: Villa Victoria, dist. Coalcoaman, Michoacan, shrub 2 m. 
tall, 680 m. alt., 1939, Hinton 13914 (G); near Colima, in arroyo, large 
shrub 12 ft. tall, crown wide-spreading, 1897, Palmer 50 (G; US); near 
Colima, 1897, Palmer 56 (US); Pihuamo, June 1892, Jones 68 (US); 
Hac. de Ybarra, Tuxpan, Jalisco, tree, fringe of woods, fruit a white 
ball, 20 m. alt., 1926, Mexia 1080 (G, TyPE; US); betw. Acaponeta and 
Pedro Paulo, Nayarit, 1897, Rose 3309 (US); near Acoponeta, Nayarit, 
1897, Rose 3296 (US); Rosario, Sinaloa, 1897, Rose 1826 (G; US); 
Coacoyolitos, municip. Rosario, alt. 20 m., 1925, Ortega 5876 (US) and 
6419 (G; US). 

This species is closely related to C. Hintoni and to C. subvelutina. 
These three plants of western Mexico agree in habit and gross aspect 
and differ chiefly in pubescence. Perhaps they may represent forms of 
a single species. Of these three habitually similar plants, C. Hintoni 
ranges apart, but C. inmornata and C. subvelutina appear to share the 
coastal hills from Colima and adjacent Jalisco and Michoacan north to 
southernmost Sinaloa. The stout appressed encrusted hairs on the leaves 
of C. inornata are very different from the more abundant slender 
elongate spreading hairs on the leaves of C. subvelutina. Until more is 
known of these two plants I believe that they may be accepted as 
separate species. 

Two collections cited above (Hinton 13914, and Palmer 56) have the 
leaves nearly glabrous or with only very few and scattered appressed 
hairs, and in this regard suggest C. salvadorensis of Central America. 
These two collections, however, differ from C. salvadorensis and show 
affinities with C. inornata by having small obovate leaves and encrusted 
hairs. Furthermore, on the lower surface of the leaves of C. salvadoren- 
sis there are abundant slender hairs borne crowded in the axils of the 
principal veins. Such villous vein-axils are absent in C. inornata and 
in the two collections discussed. 

The leaf-shape in C. imornata, and its two close relatives, is rather 
constant and characteristic, being usually obovate or elliptic and less 
than twice as long as broad. Two collections (Ortega 6419 and Rose 
3309), from near the northern limit of the range C. inornata, have 
elongate leaves becoming nearly four times as long as broad. These two 
aberrant collections, however, come from localities in which the normal 
form of the species has been found. 


eh OP, A, 
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Cordia Hintoni, sp. nov. 

Frutex vel arbor 3-10 m. alta; ramulis hornis 1-3 dm. longis ad 3-4 
mm. crassis, juventate pilis pallidis minutis erectis et setis rigidis brunneis 
1—2 mm. longis saepe curvatis conspicue subvelutino-vestitis, maturitate 
subglabrescentibus; foliis homomorphis 1—7 cm. distantibus late obovatis 
vel ellipticis usque ad suborbicularibus 5—20 cm. longis 4-15 cm. latis 
1—4 cm. longe petiolatis utrinque obtusis vel subrotundis vel non rariter 
apice breviter abrupteque acuminatis, supra strigosis pilos rigidos 
pallidos e basi pustulata orientes valde adpressos 0.1-1 mm. longos 
abundanter gerentibus, subtus pallidioribus velutinis pilos molles graciles 
curvatos erectos vel ascendentes 0.5-1 mm. longos praesertim secus 
costam et nervos orientes abundanter gerentibus, margine (praesertim 
supra medium) denticulatis, denticulis saepe nervos primarios et secon- 
darios terminantibus ca. 5 mm. distantibus subulatis antrorse curvatis 
ca. 1 mm. longis; inflorescentia terminali vel laterali 4-10 cm. longa 
5-10 cm. diametro laxe dichotomeque ramosa, ramulis ultimis 5-10 mm. 
longis dense unilateraliterque floriferis; floribus dimorphis abortu styli 
vel staminum unisexualibus; calyce subcylindraceo 4-5 mm. longo 
inconspicue 10-costato (costis longitudinaliter sulcatis), apice 4—5- 
dentato (dentibus plus minusve triangularibus subaequalibus, apice in- 
conspicue villosulis), extus minute sed evidenter strigoso, intus supra 
medium dense minuteque strigoso, maturitate subexplanato 5-7 mm. 
diametro 2—3 mm. profundo; corolla alba ad 9 mm. longa, tubo ca. 4 mm. 
longo, lobis oblongis recurvatis ca. 5 mm. longis et 2 mm. latis; filamentis 
floris masculi 4—4.5 mm. longis basi villosis, eis feminei ca. 2.5 mm. 
longis glabris antheras infertiles quam antheras floris masculi ca. 1.6 mm. 
longas 3—4-plo minores gerentibus; ovario glabro, floris masculi ca. 1 mm. 
longo apice rudimento styli quam 0.2 mm. breviore coronato, floris 
feminei stylum exsertum ca. 4 mm. longum proferente; fructu glabro albo 
erecto elliptico-ovoideo elongato 8-10 mm. longo e calyce maturitate 
crateriformi oriente. 

Mexico (dist. Temascaltepec): Ixtapan, shrub 4 m. tall, llano, 1935, 
Hinton 7918 (G); Limones, tree 6 m. tall, in barranca, July 5, 1935, 
Geo. B. Hinton 7740 (typE, Gray Herb.); Limones, shrub 3.5 m. tall 
in barranca, 910 m., July 1, 1933, Hinton 4266 (G) ; Bejucos, shrub 3 m. 
tall in barranca, fl. white, 610 m. alt., June 20, 1933, Hinton 4141 (G); 


‘Bejucos, tree 10 m. tall, July 13, 1935, Hinton 8048 (G). 


This species, along with its close relatives, C. inornata and C. sub- 
velutina, have been accepted as Mexican forms of C. diversifolia. True 
C. diversifolia is chiefly a plant of the Atlantic tierra caliente, from Vera 
Cruz south to Panama, and is a rather stable species with elongate leaves, 
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larger flowers, and strongly ribbed calyx. Our Mexican plant and its 
close relatives have a looser growth-habit, a less conspicuous more 
appressed indument, and broad leaves, and are plants of the dry Pacific 
slopes of Mexico. They may be distinguished from true C. diversifolia 
ata glance. The present species is most closely related to C. subvelutina, 
differing from that plant chiefly in having erect rather than appressed 
hairs on the upper surfaces of the leaves and in having, perhaps, less hairy 
branchlets. 


Cordia subvelutina, sp. nov. 

Arbor ad 5 m. alta, abortu styli staminumve dioica; ramulis hornis 
gracilibus 1-3 dm. longis ad 3 mm. crassis, pilos graciles ad 1 mm. longos 
erectos vel ascendentes curvatos molles haud abundantes gerentibus, 
internodiis 1-6 cm. longis; foliis obovatis vel ellipticis vel suborbiculari- 
bus (2.5—)4-10 cm. longis (1.5)3.5—-6.5 cm. latis, medium versus vel 
supra medium latioribus, apice rotundis vel acutis breviter vel vix 
acuminatis, basi obtusis vel acutis 1.5—3.5 cm. longe petiolatis, margine 
supra medium inconspicue denticulatis (dentibus 3-8 mm. distantibus 
cuneatis ca. 0.5 mm. longis antrorse incurvatis), supra asperulis pilos 
numerosos erectos graciles rigidiusculos e basi pustulata orientes 0.1—-1.0 
mm. longos gerentibus, subtus velutinis pilos abundantes molles graciles 
ca. 1 mm. longos secus nervulos numerosos orientes gerentibus; inflore- 
scentia terminali subsessili 3-8 cm. crassa 2.5—4.5 cm. longa, ramulis pilos 
molles graciles erectos abundantes gerentibus; calyce (eo floris masculi 
4-5 mm. eo feminei 3-4 mm. longo) elongato inconspicue 10-costato 
(costis longitudinaliter sulcatis) praesertim supra medium pilos 0.1—0.7 


mm. longos rigidiusculos ascendentes haud abundantes gerente, intus sub- - 


glabro supra medium minutissime et sparsissime striguloso, apice 3—5- 
dentato, dentibus triangularibus ca. 0.5 mm. longis apice minute villo- 
sulis; corolla alba medium versus lobata, floris feminei ad 6 mm. longa, 
masculi ad 8 mm. longa, lobis oblongis recurvatis; filamentis floris feminei 
ad 0.7 mm. longis inconspicuis infra basim glabris, masculi ad 3 mm. 
longis exsertis infra basim villosis; antheris-masculi ca. 1.5 mm. longis 
quam eis floris feminei duplo vel subtriplo majoribus; ovario glabro, 
floris masculi ca. 1.5 mm. longo stylum haud proferente, feminei ad 2 mm. 
longo, stylo ad medium versus lobato ca. 4 mm. longo exserto coronato. 


Mexico: Barrolosa, dist. Coalcoman, Michoacan, 1250 m. alt., tree 
5 m. tall on hill, fl. white, 1939, Hinton 15066 (typE, Gray Herb.); 
Acaponeta, Nayarit, 1910, Rose, Standley & Russell 14275 (US); 
Acaponeta, 1897, Rose 3123 (US). 

This species comes from the Mexican coastal districts in which C. 
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inornata has been repeatedly collected. It is evidently related to that 
species but differs from it conspicuously in the abundant slender erect 
or ascending hairs present on both leaf-surfaces. It is probably most 
closely related to C. Hintoni. That species grows in a detached area in 
the interior over 300 km. east of the range of C. subvelutina and 
C. inornata. It has the lower surface of the leaves with an indument 
similar to that of C. subvelutina. Its upper leaf surfaces, however, have 
short stiff closely appressed hairs which are similar to those found on 
C. inornata and hence very different from the erect elongate slender 
spreading hairs found on the upper leaf surface of C. subvelutina. 


Cordia Collococca L. Sp. Pl. ed. 2, 274 (1762), excluding “Cordia 
glabra Sp. Pl. sp. 1. p. 191” which is Bourreria succulenta Jacq. 


Cordia micranthus Sw. Prodr. 47 (1788) and FI. Ind. Occ. 1: 460 (1797). 


_ Dry warm localities at low altitudes in Central America (chiefly along 
the west coast), in northern Venezuela, and in the West Indies. 

Costa Rica: El Coyolar, Alajuela, 240 m., tree 30-50 ft. tall along 
quebrada, fr. red, 1925, Standley 40051 (US); Nicoya, Guanacaste, 
roadside, tree, fruit red, 1900, Tonduz 13918 (G; US) and 13921 (US). 
Nicaracua: Granada, Baker 2549 (G); without locality, Wright (US). 
SaLvapor: near La Union, shrub 3 ft. tall, dry thicket, “Manone,” 150 m. 
alt., 1922, Standley 20853 (US); near Sonsonate, tree 20 ft. tall with 
spreading crown, dry field, fr. red, ““Mamuno,” 220-300 m., 1922, 
Standley 22371 (G; US); near San Vicente, roadside, tree 25 ft., 
“Manune,” 350-500 m. alt., 1922, Standley 21407 (G; US). 

This species was erected by Linnaeus to include Jamaican plants 
described and illustrated by Browne and Sloane. When he published the 
species he listed as one of his synonyms the “Cordia glabra’ of the first 
edition of the Species Plantarum. Because of this, many recent authors 
have used Cordia glabra L. (1753) as an older name for our present 
species. This I believe is incorrect. A comparison of the description of 
C. glabra L. Sp. Pl. 191 (1753) with the original treatment of Ehretia 
Bourreria L. Sp. Pl. ed. 2, 275 (1762) makes it clear that Linnaeus con- 
sidered them specifically identical and that his mention of Cordia glabra 
under Cordia Collococca must have been a clerical error. Obviously, 
Cordia glabra L. (1753) is an earlier name for Ehretia Bourreria L. 
(1762). There being a Bourreria glabra Don (1837), B. succulenta 
Jacq. remains the correct name for the commonest West Indian 
Bourreria, and Cordia Collococca L. remains the oldest name for this 
common Cordia. 

This species is deciduous, dropping most of its leaves during the dry 
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season. At the beginning of the new growing season it sends forth its 
inflorescences before the new leaves appear. The inflorescence is con- 
sequently borne on old wood. Most flowering specimens of the plant 
are unattractive since they usually consist of an inflorescence springing 
from some twigs which are otherwise naked or, at most, bear a few 
old leaves. The plant is definitely dioecious. The male flowers produce 
a non-functional ovary and style, and anthers (ca. 1.5 mm. long) borne 
on well developed filaments that are evidently hairy at the base. The 
female flowers are slightly smaller and less conspicuous than those of 
the male plants, and have small non-functional stamens. The filaments 
are half as long and much less hairy than those found in the male flowers. 
Their anthers are only about 0.5 mm. long. 

In Central America, under the name “C. glabra,” this species has been 
repeatedly confused with C. eriostigma and C. stellifera. These latter 
plants inhabit moister areas, chiefly the Atlantic tierra caliente, and 
have perfect homomorphic flowers. Their foliage bears scattered minute 
short closely appressed hairs. Since the lower leaf-surface of C. Collo- 
cocca bears numerous slender erect bristles, a simple examination with 
a hand-lens easily separates this species from the two confused with it. 


Cordia cymosa (Donn. Sm.) Standley, Field Mus. Pub. Bot. 18: 891 
(1938). 
Cornutia cymosa Donn. Sm. Bot. Gaz. 40: 10 (1905). 


This species has been repeatedly collected in the type region, in the 
mountains near San Ramon, Costa Rica. Elsewhere, I know it only 
from Monte Lirio in the Panama Canal Zone (Christopherson 152, 
tree ca. 12 m. tall, 35 cm. diam., with flat’ crown, March 1912) whence 
it has been reported as “Cordia sulcata’”’ by Standley, Contr. U. S. Nat. 
Herb. 27: 318 (1928). The species is related to C. panamensis but is 
much coarser in all vegetative parts. It has larger, very ample, broadly 
elliptic, subcordate or obovate leaves which are rounded or broadly 
obtuse and never acuminate at the apex. The leaf-blades, which are not 
distinctly dimorphic, are usually less than one and a half times as long 
as broad, and, in actual measurements, are usually twice as wide as in 
the much more elongate distinctly acuminate blades of C. panamensis. 
The branchlets are short and very coarse, appearing to elongate less 
than 1 dm. annually. This is very different from the condition in 
C. panamensis in which the annual growth of the slender elongate branch- 
lets usually exceeds 4 dm. Except that the female flowers of C. cymosa 
may be somewhat smaller than in C. panamensis, the flowers of the two 
species are very similar in structure and appearance. The fruit of 
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C. cymosa, however, is nearly twice as large as that of its relative, its 
stone being usually well over rather than distinctly less than 8 mm. long. 


Cordia panamensis Riley, Kew Bull. 1927: 125 (1927). 


Growing in Panama (and probably Colombia and western Ecuador) 
and northward, chiefly on the Pacific slopes, to Salvador. 

Material of this species from Central America has passed mostly as 
“C. heterophylla” and “C. Toqueve,” but these names belong to a very 
different species with strigose fruit, which is restricted to the Guianas 
and eastern Brazil, cf. Johnston, Jour. Arnold Arb. 16: 21 (1935). Our 
present plant is very closely related to C. sulcata DC. and C. macrophylla 
L. of the West Indies and, in fact, may not be distinct. The species is 
dioecious as are all its close relatives, C. sericicalyx DC., C. Toqueve 
Aubl., C. sulcata DC. and C. macrophylla L. All these plants have 
strongly dimorphic leaves. 


Cordia dentata Poiret, Encyc. 7: 48 (1806) and Dict. Sci. Nat. 10: 407 
(1818); Vahl, Ecl. Amer. 3: 5, tab. 22 (1807). 

Cordia calyptrata Bertero ex Sprengel, Syst. 1: 649 (1825). 

Varronia calyptrata (Bert.) DC. Prodr. 9: 469 (1845) ; Delessert, Icon. 
5: 41, tab. 97 (1846). 

Cordia tenuifolia Bertoloni, Rendic. Sess. Accad. Sci. Inst. Bologna 
1860-61 : 63 (1860) and Mem. Accad. Sci. Inst. Bologna, 11: 199, t. 11 

1861). 

an i Brandeg. Pub. Univ. Calif. Bot. 10: 187 (1922). 

Cordia leptopoda Krause, Bot. Jahrb. 37: 628 (1906). 

Cordia et Varronia alba, sensu auct. recent.; non VY. alba Jacq. Enum. 
Syst. 14 (1760) vel Mespilus americana Alni vel Coryli folits, fructu 
mucaginoso albo, Commelin, Rar. Pl. Hort. Amst. 155, tab. 80 (1697). 

At low altitudes from Mexico (Tamaulipas and Sinaloa) south through 
Central America to Colombia and Venezuela; throughout the West 
Indies. 

The type material of Cordia dentata was collected by von Rohr in 
Curacao. Through really Vahl’s species, and subsequently described 
and illustrated by him, it was first published by Poiret onthe basis of 
duplicates of the von Rohr material received from Vahl. 

This is the well known and readily recognized species currently known 
as “Cordia alba (Jacq.) R. & S.” That name is based upon Varronia 
alba Jacq., Enum. Stirp. 14 (1760), which was published as follows, — 
“alba. 7. VARRONIA floribus cymosis. Arbor Commel. Amst. t. 80.” 
The next appearance of the name in botanical literature is in the writings 
of Linnaeus, Sp. Pl. ed. 2, 276 (1762), who treated it thus, — “alba. 5. 
VARRONIA foliis cordatis, floribus cymosis Jacqu. amer. 14. Mespilus 
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americana, alni vel coryli foliis, fructu mucaginoso albo. Comm. hort. 1. 
p. 155. t. 80. Habitat in America. Arbor.” The name Varronia alba 


Jacq. evidently belongs to the plant treated by Commelin, Rar. Pl. 


Hort. Amst. 155, t. 80 (1697), as “Mespilus americana Alni vel Coryli 
foliis, fructu mucaginoso albo.” The plate published by Commelin 
shows a sterile branch which is certainly not from the plant now cur- 
rently called Cordia alba. It suggests none of the Boraginaceae and I 
do not believe it represents any member of the family. In his text 
Commelin infers that the plant is from Curacao. He states that it is a 
tree bearing a broad lax inflorescence of white flowers and, later, white 
berries with mucilagineous pulp. Concerning the flowers and leaves he 
states, “praecedentis | Bourreria succulenta| floribus satis conformes, 
sed coloris albi, staminibus apiculatis ditati”; “Foliis a praecedente 
discrepat, quae in hac latiora, rugosiora, ad margines aliquomodo undu- 
lata & crenata, Alni vel Coryli foliis quodammodo comparanda, sed magis 
mucronata, nervo conspicuo per foliorum medium discurrente & minores 
alios ad latera emittente, donati.” Possibly the reference to the in- 
florescence and mucilaginous fruit may apply to C. dentata, but the 
plate, the description of the leaves, and the comparison of the flowers to 
those of Bourreria, suggest that Commelin confused two or more species. 
Since the text supplied by Commelin is not definite, and is in fact con- 
fused, and since the plate, which would naturally be of chief interest to 
Jacquin and Linnaeus, does not represent our present species of Cordia, 


it is evident that the name “Cordia alba (Jacq.) R. & S.,” which is | 


ultimately based upon Commelin’s account, must be discarded for our 
present plant. 

Jacquin, Selec. Stirp. 41 (1863), first identified Commelin’s treatment 
with our present plant. He quoted the treatment of Varronia alba 
given by Linnaeus (1762) and added a long description. This descrip- 
tion contains some details derived from Commelin (size and shape of 
’ leaves} but appears to have been chiefly based upon material of C. 
dentata which he had collected at Cartagena. This new description, 
attributed to Jacquin, is repeated by Lamarck, Encyc. 4: 265 (1796) 
and Roemer & Schultes, Syst. 4: 466 (1819). Other writers during the 
same period accepted Varronia alba essentially as defined by Linnaeus in 
1762. Following Roemer & Schultes, Jacquin’s interpretation of 
Varronia alba was ignored until Grisebach, Fl. Brit. W. Ind. 478 (1861), 
accepted it and became instrumental in establishing it in modern usage. 


It is notable that Kunth, HBK. Nov. Gen. et Sp. 3: 70 (1818), used 


C. dentata for our present plant, and that DeCandolle, Prodr. 9: 469 
(1845), called it Varronia calyptrata. DeCandolle cited V. alba as a 
synonym of V. calyptrata but only after excluding all reference to 


| 
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Commelin (the original basis of V. alba) and accepting Jacquin’s new 
description of 1763. It is only by some such irregular procedure that 
the name “Cordia alba (Jacq.) R. & S.,” can be continued as a proper 
designation for the well known species which I am calling C. dentata 
Poir. 


Cordia protracta, sp. nov. 

Frutex altus; ramulis elongatis ad 4 mm. crassis, juventate pilos 
rigidulos ascendentes vel erectos 0.3-0.8 mm. longos sparse gerentibus, 
maturitate plus minusve glabrescentibus; foliis rigidis prominenter re- 
ticulate venosis (ad furcas ramulorum floriferas ut videtur heteromor- 
phis), majoribus 20-30 cm. longis 7.5—9.5 cm. latis ovato-oblongis infra 
medium latioribus basi obtusis apice in acumen conspicuum 2-3 cm. 
longum abrupte protractis, supra sublucentibus glabris vel juventate 
pilos sparsissimos secus nervos raro gerentibus prominulente venosis, 
infra scabridulis minute inconspicueque strigosis et secus venas majores 
et costam setas rigidas ascendentes ca. 0.2 mm. longas gerentibus, costa 
arcuato-recurvata; inflorescentia dichotome ramosa 2—4 cm. longe pedun- 
culata ad 5 cm. diametro; alabastro floris plus minusve obconico apice 
convexo; calyce ad anthesin ad 7.5 mm. longo, apicem versus ad 3 mm. 
crasso deinde basim versus contracto, extus sparse minute strigoso laevi, 
intus supra medium strigoso, lobis 5 triangularibus ca. 1 mm. longis et 
latis; calyce submaturo campanulato membranaceo; corolla alba, tubo 
ad 7 mm. longo basi ad 3.5 mm. crasso apice ad 4 mm. crasso, lobis ad 
4 mm, longis oblongis recurvis ca. 2.5 mm. latis, filamentis ad 4.5 mm. 
longis basim versus (et infra basim) villosis, antheris ad 2.3 mm. longis 
infra medium fissis; ovario glabro fusiformi-ellipsoideo, stylo ad 7.5 mm. 
(lobis ca. 2 mm. longis inclusis) longo coronato; drupa obliqua alba, 
nuce ellipsoideo-ovoidea ca. 1 cm. longa et 6 mm. crassa rugosa. 

PANAMA: Perme, San Blas District, tall shrub with small white 
flowers, April 23, 1933, G. Proctor Cooper 244 (typr, Gray Herb.) ; 
Perme, shrub, fl. white, fruit creamy white, 1928, Cooper 235 (US). 

This species is probably most closely related to the West Indian 
Cordias allied to C. laevigata Lam. It has no close relative in Central 
America nor adjacent South America. Its very large rigid leaves, which 
are long acuminate at the apex, practically glabrous above, and falcate- 
recurved, permit it to be readily separated from other Central American 
species. 

Cordia bicolor A. de Candolle, Prodr. 9: 485 (1845); Johnston, Jour. 
Arnold Arb. 16: 23 (1935). 


Cordia trichostyla Pittier, Contr. U. S. Nat. Herb. 18: 252, fig. 102 
(1917). 


350 JOURNAL OF THE ARNOLD ARBORETUM [VOL. XxI 


Known from the Atlantic tierra caliente in Panama, Honduras, Guate- 
mala and British Honduras; also in the southernmost West Indies, and 
from Colombia to the Guianas to southern Brazil. A widely distributed 
species but apparently sporadic in occurrence and apparently never very 
common. The usually strigose, nearly erect (rather than oblique) fruit 
and the strikingly bicolored leaves with their under surface covered with 
a dense short pubescence, permit this species to be readily recognized. 
The flowers are perfect. 


Cordia eriostigma Pittier, Contr. U. S. Nat. Herb. 18: 251, fig. 101 
(1917). 

Costa Rica: clearing near El] General, 640 m., tree 12-23 m., fl. 
white, 1936-39, Skutch 2509 and 4132 (G; US); vicinity of San José, 
thickets, tree 25 ft., crown very dense, fruit green, ca. 1150 m. alt., 1924, 
Standley 34785 (US); vicinity of San José, 1889, Pittier 1123 (US); 
cultivated in park at San José, indigenous, fruit red, “Muneco” 1901, 
Pittier 10136 (US); margin of road to La Palma, tree with rounded 
crown, fruit green, 1449 m. alt., 1898, Tonduz 12520 (US); hills of 
Tremedal near San Ramon, 1300-1400 m. alt., Tonduz 17690 (US); 
Cuesta de la Vieja, road to San Carlos, 300 m. alt., 1903, Cook & Doyle 
106 (US); Tilaran, 750 m., 1923, Valerio 115 (US). Satvapor: Colina 
de Santa Tecla, ““Manune,” 1923, Calderén 1742 (G; US); Berlin, dept. 
Usulutan, ‘““Manune,” 1924, Calderén 2145 (G; US). 

This species was based upon material collected by Pittier (no. 1489) 
at Paso de la Balsa, on the Cauca River near Jamundi, Colombia, at 989 
m.alt. This original collection is evidently conspecific with the specimens 
above cited. These Central American plants have been determined as 
C. glabra and C. Collococca, which is certainly incorrect. The relation- 
ships of C. eriostigma are with C. stellifera, of the Atlantic tierra caliente 
from Honduras to southernmost Mexico, which is a more slender stemmed 
plant with usually more elongate leaves, regularly and sharply toothed 
calyx, and completely glabrous ovary. The calyx of C. eriostigma has 
papery very friable calyx-lobes. The ovary frequently bears some 
scattered hairs about the base of the style. Pittier’s specific epithet is 
inappropriate since the stigmas are as glabrous as in other species of 
the genus. The hairs he observed on the stigmas were probably ger- 
minating pollen-tubes. 


Cordia stellifera, sp. nov. 


Arbor ad 12 m. alta; ramulis hornis 1-4 dm. longis 3-4 mm. crassis; 
foliis elliptico-oblongis ad late oblanceolatis medium versus vel saepe 
supra medium latioribus, majoribus 5—7.5 cm, latis 11-20 cm. longis, 
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apice obtusis vel evidenter acuminatis, basi acutis 1-1.5 cm. longe 
petiolatis, subtus pallidioribus plus minusve evanescenter strigosis et non 
raro pilos paucos ad 0.2 mm. longos adpressos gerentibus, supra minutis- 
sime tuberculatis pilos 0—2.5 mm. longos adpressos sparsissimos geren- 
tibus impresso-nervatis; inflorescentia laxe dichotome ramosa 2—7 cm. 
longe pedunculata 5-12 cm. diametro; alabastro floris subgloboso dense 
strigoso; calyce sub anthesi plus minusve campanulato ca. 3 mm. longo 
basi rotundato utrinque dense minute strigoso, lobis 4—5 triangularibus 
acutis subaequalibus ca. 1 mm. longis; calycibus fructiferis stelliformibus 
plus minusve explanatis 6-9 mm. diametro; corolla alba ad 7 mm. longa, 
lobis late ovatis 3.5—4 mm. longis 3—3.5 mm. latis, tubo 3—3.5 mm. longo 
basim versus 2—2.5 mm. diametro et apicem versus 3—3.5 mm. diametro, 
filamentis ad 4 mm. longis, antheris ca. 1.5 mm. longis; stylo 3.5 mm. 
longo; ovario glaberrimo; fructu glabro depresse transverseque ovoideo 
rubro. 

Honpuras: near Tela, wet thickets, small tree, 1928, Standley 55499 
(G; US); near Tela, wet thicket, large tree “Sombra de ternero,” 1928, 
Standley 54657 (G); foothills above Ceiba near Danto River, tree ca. 
25 ft., corolla cream-colored, 1938, Yuncker 8746 (G). GUATEMALA: 
near Quirigua, dept. Izabal, wet field, tree 25 ft., fl. white, 1922, Standley 
24139 (G; US); Santa Teresa, Subin River, Peten, 1933, Lundell 2899 
(G) ; La Libertad, Peten, 1933, Lundell 3146 (G). British HONDURAS: 
Forest Home, Punta Gorda, 200 ft. alt., large tree 40 ft. tall, occasional 
in secondary forest, fl. white sweetly perfumed, 1933, Schipp 1040 
(type, Gray Herb.); El Cayo, 1931, Bartlett 13009 (G); Cocquericot, 
large tree, 1931, Bartlett 12024 (G); Stann Cr. Dist., Middlesex, in 
acahual, tree, 1939, Gentle 2884 (G); without locality, large forest tree, 
Peck 483 (G). Mexico: San Sebastian, Tabasco, April 28, 1889, 
Rovirosa 474 (US); Reforma, Balancan, Tabasco, tree 15 m., 1939, 
Matuda 3215 (G); Atoyac, Vera Cruz, 1937, Matuda 1391 (G). 

This is a plant of the Atlantic tierra caliente from Honduras to 
southern Mexico. It is most closely related to C. eriostigma of the dryer 
areas in northern Colombia and the Pacific slopes of Central America, 
from which it differs in its sharply 5-toothed calyx, more elongate leaves 
and glabrous ovary. Most of the specimens above cited have been 
identified as C. glabra (an invalid name for C. Collococca) and C. nitida. 
The perfect flowers readily separate the plant from C. Collococca, and 
the densely strigose calyx, among many other details, readily separates 
it from C. nitida of the West Indies. I have no field notes giving the 
color of the fruit. From some of the dried specimens I suspect that it 
may be red. 
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Cordia lasiocalyx Pittier, Contr. U. S. Nat. Herb. 18: 251 (1917). 


PANAMA (southern Darien): around Garachine, near sea-level, Jan.- 
Feb. 1912, Pittier 5694 (typ, US); forests around Pinogana, small 
tree, fl. white, fruit yellow-green sweet, April 1914, Pittier 6560 (US). 

I know this species only from the two collections cited above. It has 
passed as C. nitida Vahl, but that is a West Indian species first de- 
scribed from St. Croix and is one apparently restricted to Haiti, Porto 
Rico and the Virgin Islands. The present species ranges on the Pacific 
side of the Isthmus adjacent to the Colombian border. Among Central 
American species it is characterized by its relatively small, very long- 
acuminate, glabrous leaves. Its stems, inflorescence and outer surfaces 
of the calyx are glabrous or practically so. 


Cordia lucidula, sp. nov. 

Arbor ad 7.5 m. alta; ramulis hornis in sicco brunnescentibus sparse 
inconspicueque strigosis mox glabris teretibus ad 5 dm. longis 2-4 mm. 
crassis foliosis dichotome ramosis, internodiis saepe 3-5 cm. longis; 
foliis sublucidis in sicco nigrescentibus evanescenter inconspicuissimeque 
sparse strigosis ovatis vel oblongo-ovatis vel elliptico-lanceolatis infra 
medium latioribus (majoribus 15-23 cm. longis et 7-10 cm. latis), basi 
obtusis in petiolum 0.5-0.9 mm. longum abrupte contractis, apice in 
acumen gracile 1-2 cm. longum abrupte protractis, nervis primariis 
5—7-jugatis reticulate conjunctis utrinque prominulis; inflorescentia 1—5 
cm. longe pedunculata laxe ramosa 1-2 dm. diametro, ramulis dense 
minutissime strigulosis (pilis 0.1-0.4 mm. longis vestitis); alabastro 
plus minusve elongate obovoideo 3.5—4.5 mm. longo et 2—2.5 mm. crasso 
extus sparse strigoso apice convexo; calyce sub anthesi campanulato intus 
inconspicue strigoso, lobis triangularibus saepe 2-3 cohaerentibus; co- 
rolla alba, tubo calycem distincte (ca. 0.5 mm. longe) superante 4—5 mm. 
longo, lobis 2—2.5 mm. longis 1.7 mm. latis recurvatis apice rotundis; 
staminibus longe exsertis, basi villosis; drupa ‘“‘rubra.” 

PANAMA: Progreso, Chiriqui, small tree with spreading crown, 1927, 
Cooper & Slater 300 (US); Research Lagoon, region of Almirante, 
Bocas del Toro, small tree 12 ft. tall, fl. white, 1928, Cooper 406 (US); 
Daytonia Farm, Bocas del Toro, tree 20-25 ft. tall, fl. white, with 
pleasant odor, 1928, Cooper 372 (G; US); Changuinola Valley, Bocas 
del Toro, small tree, 1924, Dunlop 322 (G; US); Potrero, Changuinola 
Valley, small tree, 1923, Dunlop 284 (typr, U. S. Nat. Herb.) ; lower 
Changuinola Valley, small tree, fruit red, 1923, Stork 273 (US). 
Costa Rica: Boca Culebra, Guanacaste, alt. 50 m., 1898, Pittier 12334 
(US); El Arenal, Guanacaste, 485-600 m., moist thicket, shrub 8-12 
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ft., fruit red 2 cm. diameter, 1926, Standley & Valerio 45051 (US); 
hedges, Turialba, 570 m. alt., 1893, Tonduz 8367 (US). 

A well marked species which is most closely related to C. lasiocalyx 
from the portion of the Isthmus adjacent to Colombia. It agrees with 
its relative in having the corolla tube shortly exserted from the calyx, 
the calyx strigose within, and the flower buds of similar shape and de- 
hiscence, but differs from it in its much larger, less conspicuously acumi- 
nate leaves, hairy rather than glabrous inflorescence-branches, slightly 
smaller corollas, coarser habit, and detached more westerly and northern 
range. 


Cordia stenoclada, sp. nov. 

Arbor ut videtur parva; ramulis gracilibus subglabris sparsissime 
strigosis ca. 5 dm. longis 1-3 mm. crassis dichotome ramosis internodiis 
2-3 cm. longis; foliis 8-12 cm. longis 3.5—5 cm. latis medium versus vel 
infra medium latioribus sublucidis in sicco saepe brunnescentibus, basi 
obtusis vel acutis ca. 1 cm. longe petiolatis, apice in acumen ad 1 cm. 
longum abrupte contractis, supra glabrescentibus pustulis minutis abun- 
dantibus ornatis, subtus sparsissime inconspicueque strigosis reticulo 
venarum prominulo ornatis; inflorescentia 1-2 cm. longe pedunculata laxe 
ramosa ca. 5 cm. diametro pilis 0.1-0.4 mm. longis adpressis plus 
minusve abundantibus vestita; alabastro floris obovato-globoso vel 
ovato-globoso apice apiculum ca. 0.2 mm. longum gerente secus apiculo 


-strigosum alibi glabro 3-3.5 mm. longo et 2.6—3 mm. crasso; calyce sub 


apicem irregulariter rupto et calyptram membranaceam plus minusve 
distincte formante intus subglabro; corolla alba, lobis 2.5—3 mm. longis 
ca. 1.7 mm. latis recurvatis, tubo lobis corollae subaequilongo tubum 
calycis haud superante; staminibus exsertis, filamentis basi villosis; 
drupa glabra oblique ovoidea ad 1.5 mm. diametro. 

Mexico: Santo Domingo, Oaxaca, 900 ft., 1895, Nelson 2664 (US); 
Paso de Canoa, dist. Tuxtepec, Oaxaca, 500 ft., 1895, L. C. Smith 608 
(rypE, Gray Herb.) ; Mayito, Tabasco, July 9, 1888, Rovirosa 228 (US). 

In the manner of dehiscence the flower buds of this spécies resemble 
C. dentata. Its closest relative, however, is probably C. prunifolia of 
northwestern Guatemala and western Mexico, from which it differs in 
the dehiscence of the flower buds, sparser pubescence, more slender 
nearly glabrous stems, smaller cymes, and smaller less rigid leaves. 


Cordia prunifolia, sp. nov. 


Arbor 21 m. alta; ramulis hornis teretibus subglabris ad 5 dm. longis 
3—4 mm. crassis foliosis dichotome ramosis internodiis saepe 3—5 cm. 
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longis; foliis oblongo-ovatis subglabris 10-12 cm. longis 3.5—5.8 cm. 
latis medium versus vel paullo infra medium latioribus, basi obtusis vel 
acutis ca. 1 cm. longe petiolatis, apice in acumen ca. 1 cm. longum 
abrupte contractis, supra plus minusve lucidis glabris vel raro pilos 
breves sparsissimos gerentibus sub lente minutissime pallideque tuber- 
culatis nervis et costa prominulis notatis, subtus pallidioribus saepe 
pilos sparsissimos minutos adpressos gerentibus; inflorescentia 1-3 cm. 
longe pedunculata laxe ramosa 5-12 cm. diametro, ramulis pilis 0.1—0.4 
mm. longis adpressis abundante vestita; alabastro obovoideo-globoso 
ad 3.5 mm. longo et 2.9 mm. crasso summum ad apicem dense strigoso 
(non apiculato) alibi sparse strigoso; calyce sub anthesi campanulato 
irregulariter lobato intus subglabro, lobis saepe 3 rotundis membranaceo- 
marginatis 1-3 mm. latis ad 1 mm. altis; corolla alba ca. 5.5 mm. longa, 
lobis recurvatis 2.5—3 mm. longis oblongis ad 2 mm. latis, tubo calycem 
haud superante; staminibus exsertis infra basim villosis; ovario glabro; 
fructu ignoto. 


GUATEMALA: Finca Moca, dept. Suchitepequez, 1080 m. alt., a relic 
of forest in a coffee plantation, tree 70 ft. tall, 16 inches thick breast 
high, bark finely tessellated brown, fl. white, Jan. 10, 1935, Skutch 298 
(tTyPE, Arn. Arb.). 

The above description is based upon the flowering material collected 
by Skutch in Guatemala. Probably also referable to the species are 
fruiting collections obtained by Mrs. Mexia (no. 1843, US & 1689, G; 
US) near Hacienda de Ototal, west of San Sebastian, Jalisco at about 
1500 m. alt. These have a transverse globose-ovoid drupe about 1 cm. 
in diameter and an ovoid nut about 9 mm. long and 5 mm. thick. 


Cordia parvifolia A. DC. Prodr. 9: 498 (1845). 


Cordia Greggti Torr. Bot. Rep. U. S. & Mex. Bound. Surv. 135 (1859). 
Cordia Greggii var. Palmeri Wats. Proc. Am. Acad. 24: 61 (1889). 
Cordia Watsoni Rose, Contr. U. S. Nat. Herb. 1: 89 (1890)... 

The desert shrub of northern Mexico well known as Cordia Greggii 
has a neglected older name in Cordia parvifolia A. DC. The type ma- 
terial of C. parvifolia, at Geneva, is evidently part of the same collection 
as that in the Sesse & Mocifio herbarium at Madrid which is labelled, 
“Cordia exsucca N. in litore maris asiatici apud Coaguayanam.” The 
locality given, Coahuayan, is in western Michoacan near the boundary 
of Colima. No recent collectors have discovered this species so far 
south. The plant grows in central Baja California and along the coast 
of Sonora (north to the Altar Valley) and has been reported from 
Sinaloa. As a shrub of the coastal deserts C. parvifolia may well grow 


ie ries aie ee i ee: in Ranier Mexico. It is ‘ehocitn on 
rocky bahadas and hillsides in southern Coahuila (south and west of 
Cuatro Cienegas) and in adjacent Durango and Zacatecas. The plant 
is particularly abundant in the region about Mapimi, Durango, where 
the type of C. Greggii was almost certainly collected. When I visited 
_ this area in Sept. 1938 the shrub was in abundant flower and was one 
of the most conspicuous elements in the desert scrub from Bermejillo to 
near Cadena Pass. Repeated examination showed the flowers to be 
definitely heterostylous. 
ARNOLD ARBORETUM, 
Harvarp UNIVERSITY. 
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THE FLORISTIC SIGNIFICANCE OF SHRUBS COMMON TO 
NORTH AND SOUTH AMERICAN DESERTS* 


Ivan M. JoHNSTON 


IN southwestern United States and Northern Mexico, in North 
America, and in Argentina and Chile, and adjacent Bolivia and Peru, 
in South America, there are vast areas characterized by a low atmospheric 
humidity and a rainfall usually well under 20 inches annually. The 
climatic and edaphic conditions of these two regions are rather similar 
and so also is their general type of vegetation. Although some of the 
plant-formations in the two areas are superficially similar, their com- 
ponent species are almost completely different. Speaking generally we 
may say that the two desert floras show differences that suggest a 
different origin and history. This is certainly not unexpected since they 
are separated by about 3500 miles of wet tropics and lie in different 
hemispheres. 

It is to be noted, however, that amid all the conspicuous differences 
between the two desert floras there are identities which indicate former 
connections and interchange. There are species growing in one desert 
area which have their closest relatives in the other; while there are 
actually some species which grow, in indistinguishable forms, in both of 
these far separated arid regions. Since the distinctive floras, character- 
izing each of the American desert areas could have developed only under 
isolation, our problem is to try to understand how they could have main- 
tained their differences when the presence of certain species indicates 
that the floras have had some connection. 

The plants whose present distribution is indicative of some direct 
floristic connection between the xerophytic floras of North and South 
America may be trees, shrubs or herbs. Curiously, however, the distri- 
butional behavior and general relationships of the herbs of this group 
are remarkably different from those of the trees and shrubs. Practically 
all of these rather numerous herbs belong to genera appearing to have 
had an origin and relatively modern evolution in North America. Their 
distributions fall into patterns revealing floristic affinities between par- 
ticular regions in North and South America: thus we have species 


*Presented at the Eighth American Scientific Congress, Washington, D. C., 
May 14, 1940. 
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_ shared between California and Chile; between the Great Basin and the 


Argentine Andes and northern Patagonia; or between Texas and northern 
Mexico and northern and central Argentina. The woody species, which 
are less numerous, belong to groups that are usually well developed in 
Argentina. Many have characteristics suggesting that they are old desert 
elements. Their distribution on the two continents has not the stereo- 
typed pattern noted in the distribution of the bicentric herbs. These 
surprising differences in relationship and distribution between the herba- 
ceous and woody species, shared by the deserts of the two continents, 
give us every reason to believe that the plants date from two different 
periods of floristic interchange between the continents. I believe we are 
dealing here with two distinct problems. Since time will not permit a 
proper presentation of them both, it seems wise to limit this paper to a 
discussion of the nature and affinities of the shrubby flora that is shared 
by North and South American deserts. 

The most famous shrub common to both American deserts is Larrea 
divaricata. In northern Mexico and in western United States (where 
it is called ““Creosote Bush’’) this plant is the characteristic shrub over 
thousands of square miles of desert country; while in Argentina (where 
it is known as “Jarilla”), it is the characteristic element in the arid 
monte from northern Patagonia to Salta. Although this well known 
shrub may occupy more square miles in North America, it is clearly a 
South American type, for it has several congeners in the Argentine deserts 
and its family, the Zygophyllaceae, a world-wide group of chiefly desert 
shrubs, has one of its principal centers there. This shrub is so wide- 
spread and common and, where it occurs, seemingly such an integral 
part of the desert environment, that no one has suggested that it was not 
native where he has seen it flourish. An Argentine botanist may suggest 
that it was introduced into Mexico by the conquistadores, or a northern 
botanist may give it useless names, arguing that his plant ought to be 
different from that of the Argentine, but this only gives evidence of the 
convictions of local botanists of two continents that the aac is native 
to each of them. ba. 

- Two other shrubs occur in indistinguishable forms in the deserts of 
both North and South America. Atamisquea emarginata is a companion 
of Larrea in the dry monte of western Argentina and with Larrea again 
it is present in a much more limited area about the Gulf of California 
in northwestern Mexico. And again there is Koeberlinia spinosa widely 
distributed, though not particularly common, in the deserts of northern 
Mexico and adjacent United States, and also present in a limited area of 
the dry chaco of Bolivia. Atamisquea and Koeberlinia are both very 
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well marked monotypes of the Capparidaceae and both have vegetative 
modifications stamping them as old desert types. Curiously Atamisquea 
is widely spread in South America and limited in distribution in North 
America, whereas Koeberlina presents completely the reverse condition. 

I need not explain that species commonly vary and that in any flora 
divided by a barrier some species usually remain constant, while other 
species tend to produce variants in each of the areas isolated. It is not 
unexpected that evidence of such behavior should be found in elements 
of a desert flora now divided by the wet tropics. A study of the two 
American desert floras shows that there are some species, such as Larrea, 
Atamisquea and Koeberlinia, which remain distinct after their range has 
become divided. It also shows the presence of a variety of paired 
species which because of their intimate relationship must have descended 
from some common ancestor once represented on both continents. The 
genus Prosopis gives some good examples. Here is a genus of desert 
shrubs and trees, with a few species in Africa and the Near East, more 
in North America, and the greatest number and variety of types in 
Argentina. In North America we have the characteristic desert trees 
the “Mesquites,” a group of critical species usually called Prosopis juli- 
flora or P. chilensis. The northern Mesquites are closely paralleled by a 
group of very similar, very closely related trees in Argentina where they 
are called “Calden” and “Algarrobo.” Furthermore in Prosopis section 
Strombocarpa, the “Screwbeans,” there are paired forms in Prosopis 
cinerascens of northern Mexico and P. strombulifera of Argentina. Cases 
similar to these may be cited in Ephedra, Acacia, Caesalpinia, Condalia, 
Lycium and other genera. These paired species had common ancestors 
and they point just as clearly as do Larrea or Koeberlinia to a shrubby 
element shared in common by the North and South American deserts. 

I have given examples of species and paired species whose present 
distribution indicates the floristic connection between the deserts of two 
continents. I have been applying the criteria of systematic botany. 
Fully realizing that it must be applied with caution, I wish now to pre- 
sent another type of evidence bearing on this floristic problem. This 
evidence is morphological. 

Among the plants inhabiting the deserts of the southern hemisphere, 
the so-called “adaptive” modifications in vegetative structure are more 
numerous, more common, and tend to be more extreme than those found 
among plants of northern deserts. All the desert shrubs of the southern 
arid regions are not unusual in form, but in each of the southern desert 
areas, South Africa, Australia and South America, many shrubs do 
present extreme vegetative modifications. They show various patterns 
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of these epharmonic forms and rather characteristic styles of them on 
each of the southern desert areas. Notable in South America is the 
tendency for leaf-reduction and short-shoots, with the development of 
shrubs that are leafless, or those knobby from short-shoots and dense 
leaf-clusters. We have stems covered with scale-like leaves. Spine- 
tipped leaves are unusually frequent. Branches are commonly divaricate 
and spinescent. Resinous secretions coating the herbage with a glutinous 
redolent varnish are also of wide occurrence. These so-called “adaptive” 
modifications occur singly or in combinations on a variety of South 
American desert shrubs representing a large number of plant-families. 
The desert plants possessing these characteristic modifications are not 
closely correlated with any particular desert environment. They grow 
with plants of less unusual habit on the puna of Chile, the chaco and 
monte of Argentina and on the steppes of Patagonia in varying edaphic 
and climatic conditions. As in Australia and South Africa, these ephar- 
monic forms, beautiful examples of convergent evolution, can be ex- 
plained only as environmental selection at some period in the past. 
Shaped for special conditions they remain serviceable after the special 
need for them has vanished. Correlated with particular episodes in the 
history of a flora, these growth forms may be as characteristic elements 
in a flora as any particular species or genus. Preserved by scattered 
conservative species, these growth forms may well point to the former 
association of their ancestors, and, as a badge, perhaps permit us to 
recognize some of their fraternity now present in northern deserts. 

I have mentioned the resinous secretions that give a fragrant glutinous 
varnish to a great variety of South American xerophytes. This seems a 
rather characteristic development in the southern deserts. It is present 
in Larrea, which has a species in North America, and significantly no 
other genus of the Zygophyllaceae has developed it, though the family 
has shrubs in all the major deserts of the world. Comparable resinous 
varnishes are present on North American species of Flourensia, Aplo- 
pappus, Viguiera, Baccharis, Grindelia, Gutierrezia and Dodonaea. Is it 
not significant that these genera are all represented in the deserts of 
South America? Similar varnishes also occur in Selloa and Chryso- 
thamnus, endemic to North America, but, as all botanists will agree, 
these are genera with very close relatives in Gutierrezia and Aplopappus 
which do have representatives in the south. I do not wish to infer that 
these varnishes are developed only in those groups having relatives in 
southern deserts. In North America these varnishes are present in 
Eriodictyon and certain desert Rosaceae that have no evident relations 
with the South American desert flora. However, I can not refrain from 
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attaching some meaning to the fact, that those shrubby North American 
desert plants which do develop the varnish (in the great majority of 
cases) are those whose genus is represented in the deserts of South 
America or, at least, has a very close relative there. 

A study of the leafless or nearly leafless shrubs of the northern desert 
produces further interesting facts. This type of shrub has only three 
extreme examples in North America. They are the species of three 
monotypic genera. Two of them are so distinct that they have been 
treated as monotypic families. Holocantha has a sporadic occurrence 
in the deserts from southern California southeastward into Mexico; 
Canotia is known from scattered stations in Arizona; while, Koeberlinia 
is rather frequent over a large area in northern Mexico and adjacent 
United States, and, in South America, is local in one small area in the 
western chaco of Bolivia. We have here three species agreeing in a very 
similar highly specialized habit, interrupted distribution, and isolated 
systematic position, all indicative of old species. They have no obvious 
relationship in North America. Their habit, however, which sets them 
apart in North America, is not unusual in South America. In fact it is 
remarkably simulated in the southern continent, particularly by various 
colletioid Rhamnaceae. Perhaps in the range of Koeberlinia we may have 
a clue to the significance of all this. Here we have a very distinct, highly 
specialized old species that is widely spread in the desert of one continent 
and local in the other. Should this old species disappear from its small 


area in Bolivia it would become restricted to North America, and there, — 


perhaps as does Holocantha and Canotia, reveal its former connections 
with the southern desert flora only in its stubborn maintenance of an 
ancestral growth form. ; 

There are only a few other North American examples of the leafless 
habit to discuss. We may note that there are northern species of 
Euphorbia, Pedilanthus and Asclepias which exhibit this habit. These 
plants seem to have no relation to the southern desert flora. Perhaps 
significantly, they are more suffrutescent herbs than true woody shrubs. 
A fine example of the leafless shrub, however, is found in Acantho- 
thamnus, a Mexican monotype, and this, it will be noted, is closely 
related to Schaefferia, a genus present in the deserts of both North and 
South America. Various northern species of Ephedra, Hoffmanseggia, 


Cercidium and Baccharis have the leafless habit more or less developed. 


These are all members of genera represented in the southern desert. 
When it is realized that most of the North American species showing 

such modifications, as the glutinous varnish and the leafless habit, are 

members of genera also represented in South America, where we know 
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that these types of vegetative modifications are frequent and character- 
istic, we must be prepared to admit that, at least in many instances, these 
habits must have spread to North America. These are old habits of a 
flora now characteristic of South America. Introduced into North 
America by species during periods of floristic interchange, these habits 
now persist among descendants of the migrants. That these modifica- 
tions are present in various northern members of genera, whose species 
no longer remain identical or very similar on the two continents, is simply 
evidence of a long period of diversification following the time when 
American desert shrubs were exchanged between the continents. It is 
one of the good reasons for thinking that this spread of shrubby elements 
must have occurred in the distant past. 

Thus far in my remarks I have been presenting some of the evidence 
which points to the presence in the deserts of North America of floristic 
elements which apparently are a part of a flora now well represented in 
arid South America. I believe that we are concerned with a very old 
American desert flora formerly shared by both continents. In South 
America it is now relatively well preserved but in North America it lingers 
in a few recognizable remnants. 

Since most biologists appear to think of geological climates only in 
terms of ice-ages and wet, usually tropical, conditions, perhaps I should 
emphasize the fact that deserts are an old earth-feature. The world 
must have always had its deserts, at least those just outside the tropics. 
There has always been moist ascending air, and rain, near the equator, 
and descending dry air, and aridity, at about latitude thirty. Desert 
floras may well have an age and continuity comparable with the floras of 
the wet tropics. Many groups of plants such as the Zygophyllaceae and 
Chenopodiaceae have probably been evolving on deserts, at least, since 
Mesozoic time. And these may be relatively recent xerophytes as com- 
pared to Ephedra and Welwitschia. 

I have mentioned that the deserts of the southern hemisphere are 
richer in striking growth-forms than are the deserts north of the equator. 

Since there is no general difference in age or rigor between northern 
and southern desert areas, other factors than mere environment must 
account for the habitual peculiarities of their floras. Let us examine 
conditions in the southern hemisphere. All the extra-tropical portions 
of the three great habitable land-masses are dominated by arid climates 

and xerophytic floras. These areas are widely separated from one 
another and from Antarctica. Their xerophytic floras are not open to 
recruits from large and varied temperate floras occupying large adjacent 
land-areas. During the cooler and wetter epochs of earth-history, species 
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in these southern regions could slowly modify to meet new conditions, 
for they were not promptly placed in competition with aggressive and 
adaptable new-comers spreading from extensive temperate floras of 
higher latitudes. Open chiefly to recruits coming from the tropics, these 
southern desert floras could preserve many old types, not merely primi- 
tive species and genera, but also particular growth-forms which had been 
once highly adaptive and, though out-moded, were still generally service- 
able in a conservative flora. 

Under present conditions the unbroken belt of wet tropical forest 
forms a real and very effective barrier to the exchange of elements 
between northern and southern deserts. It is probable, however, that 
during dry warm epochs an exchange might have been effected along 
relatively arid coastal strips similar to, but more extended and drier 
than those now present in western Central America, Ecuador and Peru. 
Any such route, however, would present equal opportunities for species 
expanding northward as well as southward, yet among the shrubs show- 
ing the floristic connections between northern and southern deserts none 
has characters or relationships which mark it as a northern type, whereas 
most of them do have the affinities and characteristics of the flora of 
South America. This absence in the southern deserts of shrubs of evident 
northern affinity, is most significant. The shrubby flora found unequally 
represented in the deserts of two continents must have been assembled 
and spread before the characteristic North American shrubs had appease 
in the northern deserts. 

That this South American desert flora was assembled early and per- 
haps had special opportunities for spread, is indicated by the present 
distribution of the species of several genera now shared by America and 
Africa. In their distribution these species are not only examples of the 
floristic connections between the deserts of America, they are also 
examples of the former floristic interchange between deserts of north- 
eastern and southwestern Africa, and, even, between the deserts of Africa 
and America. There is Fagonia in the Mediterranean, northern Mexico 
and Chile; there is Thamnosma of northern Mexico, Socotra, Somaliland 
and South Africa; and there are Menodora and Hoffmanseggia of north- 
ern Mexico, South America and South Africa; all genera of marked xero- 
phytes with close species separated on the deserts of three continents. 
These scattered species are obviously elements of a widely spread desert 
flora that now lingers in desert-outposts north and south of the equator 
in America and Africa. An American desert flora that includes such 
elements may well date from early Tertiary time. 

We have every reason for believing in the past existence of a widely 


ae” 


‘ed American desert flora. All the evidence indicates that, 
e isolated and free from competition, it has persisted in South 
_ America, while in North America, diluted by new xerophytes originating 
in the northern temperate lands it has been giving way before their 
"competition. Here we have the explanation of the affinities that are 
shown by certain northern desert shrubs with the distant flora of southern 
P South America. These shrubs are remnants of an old American desert 
flora which has found a haven in South America, but has been decimated 
in the more keenly competed desert terrains to the north. 
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RECORDS OF INDO-CHINESE PLANTS, II* 
E. D. MERRILL 


THIs PAPER includes various notes on nomenclature, some reductions 
of previously proposed species, records of a considerable number of 
others as new to Indo-China, including the first records of representa- 
tives of the genera Tsuga and Jtoa (other than in the reduction of 
Carrierea) as occurring in that country, as well as the descriptions of 
seventeen presumably new species in Bauhinia, Aspidopterys, Ilex, 


Meliosma, Homalium, Lagerstroemia, Vaccinium, Agapetes, Gentiana, 


Premna, Adina, Thladiantha, Ainsliaea, and Ligularia. Most of the data 
are based on material collected by Dr. A. Pételot, supplemented by a 
small but very interesting collection prepared by Mrs. H. Greenway of 
Wellesley, Massachusetts, on Langbain Peak, Annam, in March 1939. 
The total number of additions to the Indo-Chinese recorded flora is about 
thirty-nine species. Types, unless otherwise stated, are deposited in the 
herbarium of the Arnold Arboretum. 


PINACEAE 
Tsuga Carriere 
Tsuga yunnanensis (Franch.) Mast. Jour. Linn. Soc. Bot. 26: 556. 
1902; Rehd. & Wils. in Sargent, Pl. Wils. 2: 36. 1914; Flous, Trav. 
Lab. Forest. Toulouse IT. 4(3): 127. f. 1-13. 1936. 
Abies yunnanensis Franch. Jour. de Bot. 13: 258. 1899. 
Inpo-Cutna: Tonkin, Chapa, massif de Fan Tsi Pan, Pételot 2216, 
between 2000 and 2500 m. alt. Szechuan, Yunnan, southeastern Tibet. 
Dr. Flous in her recent revision of the genus Tsuga reduced Tsuga 
intermedia Hand.-Maz., Anz. Akad. Wiss. Wien, Math.-Nat. Kl]. 61: 82. 
1925, to the synonymy of this species. Rehder, Jour. Arnold Arb. 
7:49. 1926, placed Tsuga leptophylla Hand.-Maz. here, but Dr. Flous 
refers the latter to Tsuga Brunoniana (Wall.) Carriére, but cites speci- 
mens only from India; Handel-Mazzetti’s type is from Yunnan. 


COMMELINACEAE 
Aneilema R. Brown 


Aneilema bracteatum (C. B. Clarke) O. Ktze. Rev. Gen. Pl. 719. 1891; 
Merr. Brittonia 2: 191. 1936. 


*For the first paper in this series see Jour. Arnold Arb. 20: 347-355. 1939. 
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Anetlema nudiflorum R. Br. var. bracteatum C. B. Clarke in DC. Monog. 
3: 211. 1881; Cherfils in Lecomte, Fl. Gén. Indo-Chine 6: 905. 
1937. 

Aneilema Kuntzei C. B. Clarke ex O. Ktze. Rev. Gen. Pl. 719. 1891, 
in syn. 

This striking form impresses me as being entirely worthy of specific 
rank. Clarke’s variety was originally based on a Schomburgk specimen 
from Siam. His amplified manuscript description of Aneilema Kuntzei, 
which Kuntze quotes, was based on Kuntze 3810, from Tourane, Annam. 
The species is further represented by Pételot 2101 from Muong Than, 
between Hanoi and Hoa Binh, Tonkin. A number of collections are 
now available from Hainan, thus giving the range of the species Siam, 
Indo-China, and Hainan. 

Attention is directed to my discussions of Kuntze’s types of his Indo- 
Chinese species,* involving twenty-seven species and several new genera 
described by Kuntze and based mostly on his own Indo-Chinese collec- 
tions. While all of Kuntze’s new genera are reduced to previously 
described ones, fifteen of his specific names are valid, and in a number of 
cases replace those currently accepted for Indo-Chinese species. 
Aneilema Kuntzei C. B. Clarke does not appear in Index Kewensis. 


ULMACEAE 
Aphananthe Planchon 


Aphananthe aspera (Thunb.) Planch. in DC. Prodr. 17: 208. 1873; 
Schneider in Sargent, Pl. Wils. 3: 290. 1916; Nakai, Fl. Sylv. 
Koreana 19: 45. ¢. 15. 1932. 

Prunus aspera Thunb. FI. Jap. 201. 1784. 

Inpo-Cutna: Tonkin, Hoa Binh Province, between Hoa Binh and 
Vu Ban, Pételot 2271, April 28, 1938. Korea and Japan southward and 
westward to Formosa, Kwangtung, and Yunnan. The second species of 
the genus to be reported from Indo-China. 


MoRACEAE 
Ficus Linnaeus 


Ficus pisifera Wall. List no. 4504. 1832, nomen nudum; Miq. Hook. 
Jour. Bot. 7: 427. 1848; King, Ann. Bot. Gard. Calcutta 1: 3. 
t. 1. 1887. 
Inpo-Cu1na: Sontay Province, Mount Bavi, Pételot 2242, June 
1938, altitude about 400 m. Malay Peninsula to Sumatra, Java, Borneo, 
and the Philippines. 


*Merrill, E.D. Otto Kuntze’s new genera and new species of Indo-China plants. 
Brittonia 2: 189-200. 1936. 
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URTICACEAE 
Pilea Lindley 


Pilea plataniflora C. H. Wright, Jour. Linn. Soc. Bot. 26: 477. 
1899; Hand.-Maz. Symb. Sin. 7: 138. 1929. 

Inpo-Cu1na: Tonkin, Chapa, Pételot 2252, August 1935, on cal- 
careous rocks at 1600 m. alt.; Hoa Binh Province, Pételot 2252, May 
1935, on calcareous rocks. Yunnan and Szechuan to Kweichow, 
Kwangsi, Hupeh, and Formosa. 

Handel-Mazzetti fortunately gives a complete and detailed description 
of this species, supplementing the rather meager original one of Wright. 
Synonyms are Pilea Blinii Lév. and P. Dielsiana Hand.-Maz. 


POLYGONACEAE 


Polygonum Linnaeus 


Polygonum capitatum Ham. ex D. Don, Prodr. Fl. Nepal. 73. 1825; 
Steward, Contr. Gray Herb. 5(88): 78. 1930. 

Inpo-Cu1na: Tonkin, Chapa, Pételot 686, 2223 (leaves slightly 

cordate), 2230, alt. 1500-1600 m. India to Burma, Yunnan, and Tibet. 


Polygonum dichotomum Blume, Bijdr. 529. 1825; Danser, Bull. Jard. 
Bot. Buitenz. III. 8: 222. 1927. 

Polygonum pedunculare Wall. List. no, 1718. 1829, nomen nudum; Meisn. 
in Wall. Pl. As. Rar. 3:58. 1832; Courchet in Lecomte, Fl. Gén. 
Indo-Chine 5: 39. 1910. 

Inpo-Cu1nA: Bac Giang Province, near Long Met, Pételot 2231, 
Sept. 1939, in shallow water. India to China southward through 
Malaysia to Java and New Guinea. 

Dr. Danser in accepting Blume’s specific name of 1825 examined 
authentic material representing P. dichotomum Blume, the type being 
from Java; Wallich’s type was from Singapore. Steward, Contr. Gray 
Herb. 5(88):91. 1830, placed both P. dichotomum Blume and P. 
pedunculare Wall. as synonyms of P. strigosum R. Br. var. pedunculare 
(Wall.) Steward. As a binomial Blume’s name has priority. 


Polygonum malaicum Danser, Bull. Jard. Bot. Buitenz. III. 8: 218. 
f. 13. 1927. 


Polygonum chinense Linn. var. malaicum Steward, Contr. Gray Herb. 
5(88) : 73. 1930. 


Inpo-Cu1naA: Tonkin, Chapa, Pételot 2227, August 1936, in open 
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forests at 1900 m. alt. Sumatra, Malay Peninsula, Burma (Dickason 
5190, 5254), Siam, and Yunnan. 

This form may have been included by Courchet in his concept of 
Polygonum chinense Linn., but it seems to me to be amply distinct from 
that species. Danser suggested that Polygonum auriculatum Meisn. 
Monog. Polygon. Prodr. 59. ¢. 6. 1826, type from Annam, which he had 
not seen, might be a synonym, in which case the latter name would have 
priority. I judge from Meisner’s detailed illustration that his species 
is closer to P. chinense L. than to P. malaicum Danser; Steward placed 
it as a synonym of the Linnean species. The type of P. chinense L. 
was from the vicinity of Canton, China, where the species is of common 
occurrence. 


Polygonum minus Huds. Fl. Angl. 148. 1762; Danser, Bull. Jard. Bot. 
Buitenz. III. 8: 174. 1927; Steward, Contr. Gray Herb. 5(88): 
63. 1930. 

Inpo-Cu1naA: Tonkin, Phuc Yen Province, borders of small streams, 
Pételot 2233, October 1935; Steward cites Pételot 315 as representing 
this species. A widely distributed Eurasian species extending into the 
tropics of the Old World. 


Polygonum palmatum Dunn, Kew Bull. 341. 1912; Steward, Contr. 
Gray Herb. 5(88): 75. 1930. 
_ Polygonum Meeboldii W. W. Sm. Rec. Bot. Surv. India 6: 32. 1913. 


Invo-CuinaA: Tonkin, Chapa, Pételot 1618, July 1924. Assam. 
Polygonum Meeboldii W. W. Sm. was published one year later than 
P. palmatum Dunn, both species being based on the same collection. 


Polygonum virginianum Linn. Sp. Pl. 360. 1753, var. filiforme 
(Thunb.) Merrill, comb. nov. 
Polygonum filiforme Thunb. Fl. Jap. 163. 1784. 


Tovara virginiana Raf. var. filiformis Steward, Contr. Gray Herb. 
5(88): 14. ¢. 1. f. A. 1930. 


Inpo-Cu1naA: Tonkin, near Van Linh, Pételot 2232, November 17, 
1938, among calcareous rocks. Japan to Kwangtung, Yunnan, and 
Burma, with a closely allied form in Mindanao, the species in eastern 
North America. 

While Steward elected to recognize only Tovara Raf. as a group 
worthy of generic rank from among the numerous proposed segregates 
from Polygonum Linnaeus, sensu latiore, I have no personal opinion to 
express, other than the general statement that a detached and critical 
consideration of all proposed generic segregates seems to be called for. 
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AMARANTHACEAE 
Amaranthus Linnaeus 


Amaranthus ascendens Loisel. Not. Pl. France 141. 1810; Thellung, 
Mém. Soc. Sci. Nat. Cherbourg 38: 215. 1912 (Fl. Adv. Montpellier 
2A os): 

Amaranthus viridis sensu Hegi, Ill. Fl. Mittel-Eur. 3: 264. f. 560, a-k. 

1911, et sensu Standl. North Am. Fl. 21: 118. 1917; non Linn. 

Inpo-CutnaA: Tonkin, Chapa, Pételot 2298, in gardens, alt. about 
1500 m., August 1939, apparently introduced here. 

Widely distributed in the warmer parts of the world, possibly of tropi- 
cal American origin. It is similar to Amaranthus lividus Linn., and by 
Thellung has been placed as a subspecies of the latter. This form has 
been badly confused with Amaranthus viridis Linn. with which it has 
little in common (see Merrill, E. D. On the application of the binomial 
Amaranthus viridis Linnaeus. Am. Jour. Bot. 23: 609-612. f. 1. 1936). 
The illustration in that paper is of the actual holotype of Amaranthus 
viridis Linn. in Linnaeus’ herbarium. 


ROSACEAE 
Photinia Lindley 


Photinia Beauverdiana Schneider, Bull. Herb. Boiss. II. 6: 319. 1906. 

Inpo-Cu1na: Tonkin, Chapa, Pételot 2184, August 1938, a small 
tree 4—5 m. high, alt. about 1500 m. Anhwei and Chekiang to Formosa, 
and Kwangtung, westward to Hupeh, Hunan, Kiangsi, Kweichow, 
Szechuan, and Yunnan, but not previously recorded from Indo-China. 


LEGUMINOSAE 
Bauhinia Linnaeus 


Bauhinia caterviflora Chen, Jour. Arnold Arb. 19: 129. 1938, Lingnan 
Sci. Jour. 18: 479. 1939. 
Inpo-Cu1na: Tonkin, Chapa, Pételot 2165, August 1936, alt. about 
1600 m. Yunnan, Szechuan. 
A species new to Indo-China, the cited specimen differing from the 
type in being much less pubescent, but falling well within the variation 
of the species as interpreted by Miss Chen. 


Bauhinia Pierrei Gagnep. Not. Syst. 2: 178. 1912, et in Lecomte, Fl. 
Gén. Indo-Chine 2: 136. 1913. 


Bauhinia Howit Merr. & Chun, Sunyatsenia 2: 243. t. 48. as Chen, 
Lingnan Sci. Jour. 18: 476. 1939. 
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Two collections from Tonkin, which I have identified from Gagne- 
‘pain’s descriptions, Pételot 2161, 2164, the latter number more pubescent 
than indicated by him, enable me to reduce the Hainan Bauhinia Howii 
Merr. & Chun. This species is further represented by Clemens 3158 
from near Hue, Annam. In no essentials do the Hainan specimens differ 
from the Indo-Chinese form. Annam, Tonkin, Hainan. 

There is an unfortunate error in the secondary division of Gagnepain’s 
key to the Bauhinia species which probably misled us when Bauhinia 
Howt was proposed and described as a new species. In Lecomte, FI. 
Gén. Indo-Chine 2: 120. 1913, under group A, stamens 2 or 3, the char- 
acters of sections one and two are exactly reversed. The first 21 species 
have pubescent, not glabrous ovaries while the succeeding eight have 
glabrous, not pubescent ones. The key, therefore, should be read just 
the reverse of what Gagnepain states. Again under B while the char- 
acters are correctly given in the key on page 120, they are exactly re- 
versed in the center heads § III p. 122 which should read “‘ovaire glabre”’ 
and § IV p. 123 which should read “ovaire velu.” 


Bauhinia inflexilobata sp. nov. 


Frutex scandens, cirrhosus, partibus junioribus exceptis glaber; ramis 
ramulisque teretibus, glabris, ramis lenticellatis, ramulis inflorescentiisque 
in sicco subatris; foliis ambitu ovatis, subcoriaceis, utrinque glabris, sub- 
concoloribus, nitidis, 10-15 cm. longis, 8-12 cm. latis, basi perspicue 
9-nerviis, rotundato-truncatis vel leviter late cordatis, apice perspicue 
_ bilobatis, lobis circiter 6 cm. longis, oblongo-ovatis, perspicue acuminatis, 
sursum angustatis, falcato-inflexis, apicibus subcontiguis; petiolo glabro, 
5-8 cm. longo; paniculis terminalibus, elongatis, paucifloris, 40-50 cm. 
longis, ramis primariis valde distantibus, 6-10 cm. longis, glabris vel 
partibus junioribus parcissime consperse pubescentibus; floribus paucis, 
longe pedicellatis, subumbellatim dispositis, pedicellis 4-6 cm. longis, 
parcissime pubescentibus, bracteis lineari-lanceolatis, caducis, 2—3 mm. 
longis, bracteolis nullis vel minutis et deciduis; calycis tubo 7-8 mm. 
longo, angusto, vix 1.5 mm. diametro, deorsum quam pedicello vix 
crassiore, alabastro ellipsoideo, obtuso, circiter 1 cm. longo; sepalis 5, 
oblongis, circiter 1 cm. longis et 3 mm. latis, subobtusis, extus leviter 
pubescentibus, vetustioribus reflexis; petalis late ellipticis, circiter 2.5 
cm. longis, 1.8—2 cm. latis, late rotundatis, extus in partibus medianis 
adpresse pubescentibus, intus glabris, breviter unguiculatis; staminibus 
fertilibus 3, filamentis glabris, antheris oblongo-ellipsoideis, 6 mm. longis, 
staminodiis 2, glabris, 4-5 mm. longis; ovario oblongo, stipitato, 
dense breviter adpresse ferrugineo-hirsuto, stylo deorsum hirsuto, sursum 
glabro. 
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Inpo-Cu1naA: Tonkin, route from Laokoy to Chapa, Pételot 2169, 
altitude about 900 m. in shrubby savannas. 

A species characterized by its deeply lobed glabrous leaves, the lobes 
falcate-inflexed, their acuminate apices almost meeting, its elongated 
inflorescences, the few, widely scattered ultimate branches bearing a few 
long-pedicelled flowers. By Gagnepain’s arrangement of the Indo- 
Chinese species it falls in the first section, with three perfect stamens 
and pubescent (not glabrous!) ovaries in the general alliance of 
B. Kerrii Gagnep., B. subumbellata Pierre, and B. pyrrhoclada Drake, 
although it is not at all closely allied to these three species. 


Bauhinia Petelotii sp. nov. 


Frutex scandens, cirrhosus, partibus junioribus inflorescentiisque ex- 
ceptis glaber vel subglaber; ramis teretibus, subatropurpureis, glabris, 
novellis parcissime breviter pubescentibus; foliis ambitu suborbiculari- 
ovatis, 8-11 cm. diametro, perspicue bilobatis, subcoriaceis, utrinque sub- 
concoloribus, nitidis, glabris vel subtus ad nervos minutissime parceque 
breviter pubescentibus, basi perspicue 9-nerviis, subprofunde cordatis, 
lobis basalibus latissime rotundatis, lobis terminalibus ovatis, sursum 
angustatis, acutis vel obtusis vel obscure breviter acuminatis, circiter 
4 cm. longis et (deorsum) 4-5 cm. latis; petiolo 2.5—-4.5 cm. longo, 
glabro vel obscure pubescente; inflorescentiis terminalibus, vix peduncu- 
latis, breviter adpresse pubescentibus, 7-8 cm. longis latisque; floribus 
albidis, racemosis, pedicellis 3-4 cm. longis, brevissime consperseque 


pubescentibus, bracteolis linearibus, circiter 2 mm. longis, deciduis; © 


calycis tubo circiter 5 cm. longo, obscure pubescente, anguste obconico, 
basi quam pedicello vix crassiore; alabastro. ellipsoideo, circiter 1 cm. 
longo, obtuso; sepalis 5, subellipticis, reflexis, 10-11 mm. longis, circiter 
4 mm. latis, extus leviter pubescentibus, acutis vel obtusis, haud peni- 
cillatis; petalis obovatis, unguiculatis, extus in partibus medianis plus 
minusve adpresse pubescentibus, circiter 2.8 cm. longis, 2 cm. latis, apice 
rotundatis; staminibus fertilibus 3, filamentis crassis, deorsum dense hir- 
sutis, sursum glabris, antheris oblongo-ellipsoideis, 3 mm. longis; stami- 
nodiis 2, robustis, deorsum incrassatis, dense hirsutis, sursum glabris; 
ovario dense breviter ferrugineo-hirsuto; stylo glabro. 


Inpo-Cuina: Tonkin, Bac Giang Province, near Pho Vu, Pételot 
4879, May 1933, a large liana with white flowers in open forests. 

A species, by Gagnepain’s arrangement, falling in the same group as 
Bauhinia inflexilobata Merr., but quite unlike that species and equally 
unlike the three mentioned above in the discussion of the latter species. 
Characterized by being nearly glabrous, except for the somewhat pubes- 
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cent, short scarcely peduncled, simple racemes, its ample flowers, 
thickened staminodes or sterile filaments which are densely pubescent 
below, and its cordate leaves which are conspicuously 2-lobed, the ovate, 
obtuse, acute or slightly acuminate lobes, and the acute ample terminal 
sinus, the latter being somewhat less than a right angle. 


Mezoneurum Desfontaines 


Mezoneurum latisiliquum (Cav.) Merr. Philip. Jour. Sci. Bot. 4: 268. 
1909, 5: 57. 1910. 
Bauhinia ? latisiliqua Cav. Ic. 5: 5. t. 408. 1799, excl. descr. fol. 
Mezoneurum glabrum Dest. Mém. Mus. Hist. Nat. (Paris) 4: 246. ¢. 10. 
1818. 

Inpo-Cu1na: Tonkin, route from Hanoi to Hoa Binh, Pételot 2166, 
May 1935, in thickets. Philippines (Luzon to Mindanao), British North 
Borneo, and Timor; credited by Baker also to Burma (Tenasserim). 
The cited collection conforms very closely with authentic Philippine 
material. 


Millettia Wight & Arnott 


Millettia Gentiliana Lév. Fl. Kouy-Tchéou 239. 1914; Rehd. Jour. 
Arnold Arb. 13: 326. 1932. 


Inpo-Cu1nA: Tonkin, Sontay Province, route to the Notre Dame 
rocks, Pételot 5181, October 8, 1935, a large vine, borders of small 
streams. Kweichow Province, China. 

The cited specimen is an excellent match for an isotype of Léveillé’s 
species in the herbarium of the Arnold Arboretum. 


MALPIGHIACEAE 
Aspidopterys Jussieu 


Aspidopterys glabriuscula (Wall.) Juss. Ann. Sci.’ Nat. II. Bot. 
13: 267. 1840, Arch. Mus. Hist. Nat. 3: 511. 1843; Niedenzu, Pflan- 
zenr. 91(IV. 141): 29. f. 8A. 1928, sensu lat. 

Inpo-Cutna: Tonkin, Chapa, Pételot 2297, August 1939, alt. 1500 
m. Assam, Bhotan, Sikkim, eastern Bengal, Burma, and Yunnan. 

The cited specimen agrees very closely with the specimen of Henry 
11055A in the herbarium of the Arnold Arboretum, this being the type 
number of Aspidopterys Henryi Hutch. Kew Bull. 94. 1917 which 
Niedenzu reduced to A. glabriuscula (Wall.) Juss. var. subrotunda 
Niedenzu. However, neither our specimen of Henry 11055A nor Pételot 
2297 conforms with Hutchinson’s original description nor with that of 
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Niedenzu (as a variety) as the leaves are oblong-lanceolate, not ovate 
or ovate-orbicular. The cited specimen, however, agrees better with 
Niedenzu’s figure of A. glabriuscula Juss. A reconsideration of specific 
limits in this genus is badly needed. 


Aspidopterys oligoneura sp. nov. § Platypterys, Cyclopterys. 

Frutex scandens, partibus novellis infructescentiisque parcissime sub- 
decidue ferrugineo-pubescentibus exceptis glaber, ramis teretibus, ra- 
mulis ultimis circiter 2 mm. diametro; foliis oblongo-ovatis vel ovato- 
ellipticis, chartaceis vel subcoriaceis, 7-13 cm. longis, 3.5—6 cm. latis, 
utrinque glaberrimis, supra subolivaceis, subtus paullo pallidioribus, basi 
rotundatis vel late acutis, haud cordatis, apice distincte acute acuminatis ; 
nervis primariis utrinque 3, rariter 4, subadscendentibus, juxta marginem 
curvato-anastomosantibus; petiolo 1.5-2 cm. longo; infructescentiis 
axillaribus, 5-13 cm. longis, paniculatis, junioribus plus minusve 
ferrugineo-pubescentibus, pilis subdeciduis, vetustioribus glabris, pedi- 
cellis gracilibus, 1-1.5 cm. longis; fructibus ambitu subellipticis vel 
elliptico-ovatis, basi late rotundatis, apice plerumque perspicue emar- 
ginatis, 2-2.5 cm. longis, 1.5—2 cm. latis, alis submembranaceis, pallide 
brunneis, nitidis, crista dorsali 4-12 mm. longa, circiter 1 mm. lata, 
axibus persistentibus, anguste pyramidatis, 4 mm. longis; sepalis persis- 
tentibus oblongis, obtusis, 1.5 mm. longis; filamentis persistentibus 
2 mm., antheris 1 mm. longis; petalis ignotis. 


Inpo-Cutna: Tonkin, Hoa Binh Province, Muong Thon, route from: 
Hanoi to Hoa Binh, Pételot 2100 (TYPE), 6392, May 1938 and May 
1939. at 

A species essentially characterized by its few lateral nerves and 
within the section by its fruits, including the wings, being relatively 
narrow, as well as by the narrow but distinct dorsal crests on the 
samaras. By Niedenzu’s arrangement it apparently belongs in the group 
with Aspidopterys albomarginata Hance, the dorsal crests of which are 
about 5 mm. wide, the leaves with 5 or 6 pairs of lateral nerves. When 
the samaras fall the axis to which they were attached, interpreted by 
Dr. Dop as the columella, and by Niedenzu as the torus, persists, being 
narrowly conical and about 4 mm. long, its base being surrounded by 
three, triangular, acute, brown lobes about 1 mm. long. Dop in 1911 
described the dorsal crests of Hance’s species as 5 to 7 mm. wide; 
Niedenzu in 1928 placed it as a species of doubtful status, thinking that 
it might be near A. concava (Wall.) Juss. Niedenzu’s disposition of 
other Indo-Chinese species recognized by Dop, is as follows: A. macro- 
carpa Dop = A. elliptica (Blume) Juss., A. Thorelii Dop = A. hirsuta 


eqn es = 
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(Wall.) Juss. var. Thorelii (Dop) Niedenzu, and A. costulata Pierre = 
A. tomentosa (Blume) Juss. I suspect that the species described by Dop 
as Aspidopterys nutans Hook. f. (non Juss.) is A. lanuginosa (Wall.) 
Juss. as interpreted by Niedenzu. 


AQUIFOLIACEAE 
Tlex Linnaeus 


Tlex megistocarpa sp. nov. 


Arbor glabra, ramis pallide brunneis, lenticellatis, ultimis circiter 3 
mm. diametro, sulcatis; foliis firmiter chartaceis vel subcoriaceis, ob- 
longis vel oblongo-ellipticis, pallide olivaceis, opacis vel supra plus 
minusve nitidis, utrinque subconcoloribus, integerrimis, margine anguste 
cartilagineis, 12-15 cm. longis, 4-5 cm. latis, basi late acutis vel sub- 
rotundatis, apice obscure acuminatis, nervis primariis utrinque circiter 
10, supra subobscuris, subtus perspicuis, elevatis, distincte arcuato- 
anastomosantibus, secundariis reticulisque primariis laxis, subelevatis, 
distinctis; petiolo 1-1.5 cm. longo; fructibus axillaribus, ut videtur 
solitariis, magnis, globosis, circiter 1.5 cm. diametro, in sicco extus 
longitudinaliter striatis vel subsulcatis; pedicellis 8-10 mm. longis, 
glabris vel obscurissime puberulis, plus minusve 4-angulatis, rugulosis; 
calycibus sub fructu disciformibus, 6-7 mm. diametro, obscure late 
8-crenatis; pyrenis 8, extus profunde 2-sulcatis, 3-carinatis, faciebus 
lateralibus profunde exsculptis, plerumque 2-carinatis; stigmatibus ses- 
silibus, subglobosis. 


Inpo-Cu1na: Tonkin, Chapa, Pételot 2303, August 1939, altitude 
about 1500 m. 

A species characterized especially by its unusually large fruits which 
are normally composed of eight deeply sculptured pyrenes, their lateral 
faces normally 2-carinate, deeply sulcate, the external face normally 
deeply 2-sulcate and 3-carinate. I have been unable to refer this to 
any of the described species from Indo-China, Burma, China, and other 
contiguous regions. 


Ilex chapaensis sp. nov. 

Species Ilici Henryi Loes. valde affinis, differt inflorescentiis ¢ minute 
puberulis, floribus multo majoribus, 12-14 mm. diametro. Frutex 4—6 
m. altus, ramis teretibus, leviter lenticellatis, ramulis ultimis circiter 
1 mm. diametro; foliis submembranaceis, oblongo-ellipticis, distincte 
acuminatis, basi acutis vel late acutis, 6—7 cm. longis, 2—3.5 cm. latis, 
supra subolivaceis, subtus paullo pallidioribus et pallide brunneis, mar- 
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gine apiculato-serrulatis, vel crenulato-serrulatis, apiculis adpressis; 
nervis primariis utrinque circiter 9, gracilibus, obscure arcuato- 
anastomosantibus, reticulis laxis, subobsoletis; petiolo circiter 1 cm. 
longo; inflorescentiis axillaribus et in axillis defoliatis, solitariis vel 
subfasciculatis, puberulis, breviter (1-2 mm.) pedunculatis, plerumque 
umbellatim 3-floris, pedicellis puberulis, sursum leviter incrassatis, 3—4 
mm. longis; floribus ¢ 8-meris, 12-14 mm. diametro; sepalis ovatis 
vel late ovatis, obtusis vel rotundatis, margine obscure brevissime ciliatis; 
petalis late oblongis, rotundatis, circiter 6 mm. longis et 3 mm. latis, 
margine sursum obscure brevissime ciliatis; floribus 9 fructibusque 
ignotis. 

Inpo-Cu1na: Tonkin, Chapa, Pételot 5945, April 1936, in open 
forests, alt. 1500-1600 m., flowers greenish. 

This species very closely approximates and strongly resembles J/lex 
Henryi Loesen. of Szechuan, which was based on a fruiting specimen. 
In vegetative and inflorescence characters the two are exceedingly sim- 
ilar, but the Chapa specimens differ from several recent Szechuan col- 
lections that manifestly represent Loesener’s species in the staminate 
flowers being about twice as large as in Jlex Henryi Loesen., and in its 
puberulent inflorescences. 


CELASTRACEAE 
Microtropis Wallich 


Microtropis Petelotii Merr. & Freem, Proc. Am. Acad. Arts Sci. 73: 
291. 1940. 


INpo-Cui1na: Tonkin, Fan Tsi Pan, route to Lo Qui Ho, near Chapa, 
Pételot 4428, alt. 1900 m. Yunnan, Kwangsi. 


HIPPOCRATEACEAE 
Hippocratea Linnaeus 


Hippocratea obtusifolia Roxb. Fl. Ind. 1:170. 1820; Wight, Ic. 
3(3):5. ¢. 963. 1845; Laws. in Hook. f. Fl. Brit. Ind. 1: 623. 1875. 
Inpo-CuInA: Tonkin, Langson Province, between Dong Mo and 
Van Linh, Pételot 2119, Feb. 1938, on calcareous rocks. Tropical Africa, 
India, southern China and Hainan, Malaysia and tropical Australia. 
This species was originally described from British India and in modern 
times has been interpreted more or less as a collective entity. The Indo- 
Chinese specimen seems certainly to represent the same form as the 
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Chinese one currently referred to Roxburgh’s species, and conforms 
reasonably well to the characters as given by Roxburgh, as well as with 
Wight’s illustration. Lawson certainly erred when he stated that the 
petals of Roxburgh’s species were subulate; they are oblong-ovate or 
ovate-lanceolate. He may, however, have included much more than a 
single species in his interpretation of the species. 


SABIACEAE 


Meliosma Blume 


Meliosma affinis sp. nov. § Simplices. 

Arbor 7—8 m. alta, ramulis inflorescentiisque exceptis glabra, ramis 
teretibus, subcinereis, lenticellatis, circiter 3 mm. diametro, ramulis 
consperse subadpresse hirsutis; foliis simplicibus, firmiter chartaceis, 
oblongo-oblanceolatis, breviter acuminatis, basi cuneatis, integris vel 
sursum distanter irregulariterque paucidentatis, dentibus parvis, supra 
sicco brunneo-olivaceis, nitidis, subtus paullo pallidioribus, utrinque 
glabris; nervis primariis utrinque 15-20, subtus perspicuis, elevatis, 
circiter ad marginem arcuato-anastomosantibus, reticulis primariis laxis, 
ultimis confertis, haud foveolatis; petiolo 1.5—-2 cm. longo, glabro vel 
junioribus consperse subadpresse hirsuto; inflorescentiis terminalibus, 
erectis, breviter adpresse hirsutis, 3—4-pinnatim paniculatis, multifloris, 
circiter 20 cm. longis, ramis primariis patulis, inferioribus 10 cm. longis; 
floribus in ramulis ultimis racemose dispositis, breviter sed distincte 
pedicellatis, haud sessilibus et glomeratis, circiter 4 mm. diametro; pedi- 
cellis breviter hirsutis, plerumque circiter 1 mm. longis, bracteolis parvis, 
breviter hirsutis, acuminatis, circiter 0.6 mm. longis; sepalis glabris vel 
margine obscure ciliatis, orbiculari-ovatis, 0.5 mm. longis; petalis glabris, 
3 majoribus orbiculari-ovatis, rotundatis, 2.2 mm. diametro, 2 minoribus 
tenuioribus, membranaceis, oblongo-lanceolatis, obtusis, 2.5 mm. longis, 
0.6 mm. latis; filamentis fertilibus 1 mm. longis, antheris 1-1.2 mm. 
latis, antheris sterilibus paullo minoribus; ovario ovoideo,.breviter ob- 
scure pubescente; stylo simplice, glabro, circiter 1 mm. longo. 

Inpo-Cu1na: Tonkin, Hoa Binh Province, between Hoa Binh and 
‘Vu Ban, Pételot 2125, May 22, 1938. 

A species closely resembling in general features the rather widely 
distributed Asiatic Meliosma simplicifolia (Roxb.) Walp., differing how- 
ever by its constantly pedicelled, racemosely arranged flowers, those in 
the latter species being sessile, as is also true of those of Meliosma doli- 
chobotrys Merr. and M. Peteloti Merr. 
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RHAMNACEAE 
Sageretia Brongniart 


Sageretia hamosa (Wall.) Brongn. Ann. Sci. Nat. 10: 360. 1827; Laws. 
in Hook. f. Fl. Brit. Ind. 1: 641. 1875. 
Zizyphus hamosa Wall. in Roxb. FI. Ind. 2: 369. 1824. 


Inpo-Cu1na: Tonkin, Chapa, Pételot 2294, August 1939, alt. about 
1500 m. India and Ceylon to Java, and western and southern China. 

The second species of the genus to be reported from Indo-China, the 
specimen, which is in flower, apparently conforming reasonably well 
with Brongniart’s species as it is currently interpreted. 


THEACEAE 
Adinandra Jack 


Adinandra glischroloma Hand.-Maz. Anz. Akad. Wiss. Wien Math.- 
Nat. Kl. 60: 96. (PI. Nov. Sin. Forts. 19:2) 1923. 

Inpo-Cu1nA: Tonkin, Chapa, Pételot 3818, August 1930, altitude 
about 1500 m. Kwangtung, Szechuan. 

This is the third species of the genus to be recorded from Indo-China. 
The specimen cited is somewhat intermediate between Handel-Mazzetti’s 
species and the closely allied Adinandra macrosepala Metc. of Chekiang, 
Fukien, and Kwangtung, but seems to be safely referable to A. glischro- 
loma Hand.-Maz. . 


Pyrenaria Blume 


Pyrenaria cheliensis Hu, Bull. Fan. Mem. Inst. Biol. 8: 140. 1938. 
Inpo-CuINaA: Tonkin, Chapa, Pételot 4590, 5435, 6435, s.n., July, 
April, and August, 1930, 1935, altitude about 1500 m. 

This third species of the genus for Indo-China was tentatively indi- 
cated by me as undescribed several years ago. I am now of the opinion 
that it cannot be distinguished from Hu’s species of southwestern 
Yunnan, of which, however, I have seen but a single leaf and a portion 
of a fruit. The material agrees very well with this fragmentary material 
and with Hu’s detailed description. 


FLACOURTIACEAE 
Itoa Hemsley 
Itoa orientalis Hemsl. in Hook. Ic. 27: ¢. 2688. 1901; Sleumer, Notizbl. 
Bot. Gart. Berlin 11: 1026. 1934. 
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Carrierea Vieillardti Gagnep. Not. Syst. 3: 368. 7. f. 1918. 
Mesaulosperma Vieillardii Van Slooten, Bull. Jard. Bot. Buitenz. III. 
7: 386. 1925. 

Dr. Sleumer has reduced Carrierea Vieillardii Gagnep. to Itoa orientalis 
Hemsl., which we judge to be the correct disposition of it, at the same 
time reducing the genus Mesaulosperma Van Slooten to Jtoa Hemsley. 
The present species occurs in Yunnan, Szechuan and Kweichow (Tsang 
6604) in China, and at Chapa in northern Tonkin, Indo-China. The 
results of Dr. Sleumer’s studies in this case, involves the removal of the 
genus Carrierea from the Indo-Chinese list and the substitution of the 
genus Jtoa Hemsley. 


Homalium Jacquin 


Homalium Petelotii sp. nov. § Blackwellia. 


Arbor parva vel frutex, inflorescentiis plus minusve subcinereo- 
puberulis exceptis glabra, ramis teretibus, perspicue lenticellatis, gracili- 
bus; foliis oblongis vel oblongo-ellipticis, firmiter chartaceis, 5-9 cm. 
longis, 2—3 cm. latis, breviter acuminatis, basi acutis, subolivaceis, 
glaberrimis, margine crenato-serratis vel crenato-dentatis, nervis pri- 
mariis utrinque 7-8, curvato-adscendentibus, arcuato-anastomosantibus, 
subtus elevatis, distinctis; petiolo 2-4 mm. longo, glabro vel obscure 
puberulo; racemis axillaribus, solitariis, simplicibus, 9-13 cm. longis, 
obscure subcinereo-puberulis, floribus plerumque binis vel solitariis, 
haud confertis, internodiis 2-10 mm. longis; floribus 6-meris, circiter 
8 mm. longis, pedicellis cinereo-puberulis, 2.5—3 mm. longis, infra calycem 
articulatis; calycis tubo anguste obconico, 3 mm. longo, leviter puberulo, 
obscure sulcato; sepalis 6, anguste oblongis, 3 mm. longis, 0.5 mm. latis, 
obtusis, extus obscure puberulis; petalis 6, spathulatis vel anguste 
oblongo-obovatis, circiter 4 mm. longis, 1.5 mm. latis, obtusis, basi cune- 
atis, margine ciliatis; staminibus 6, filamentis glabris, 4 mm. longis; 
ovario consperse subhirsuto, stylis 3, liberis, gracilibus, circiter 3 mm. 
longis, subglabris vel deorsum leviter subhirsutis. Sa 

Inpo-Cu1na: Tonkin, Vinh Yen Province, massif de Tam Dao, 
Pételot 5983, October 10, 1936, in shrubby savannas, altitude about 
900 m. 

A species of the section Blackwellia characterized by its slender con- 
spicuously lenticellate branches, all parts except the inflorescences being 
glabrous. It belongs in the general alliance with Homalium hainanense 
Gagnep., differing among other characters in its distinctly scattered, 
larger flowers, these not being crowded as in Gagnepain’s species. 
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LYTHRACEAE 
Lagerstroemia Linnaeus 


Lagerstroemia micrantha sp. nov. 


Arbor, ut videtur parva, inflorescentiis dense griseo-puberulis exceptis 
glabra, ramis glabris, teretibus, ramulis 1-1.2 mm. diametro; foliis 
firmiter chartaceis, oblongo-ovatis, olivaceis, subtus pallidioribus, 
utrinque glabris, 4-8 cm. longis, 2—3.5 cm. latis, acuminatis, basi 
latissime acutis vel subrotundatis, nervis primariis utrinque circiter 6, 
subtus distinctis, elevatis; petiolo 2-3 mm. longo; paniculis terminalibus, 
multifloris, 7-10 cm. longis, subpyramidatis, dense cinereo-puberulis, 
multifloris; floribus minutis, pedicellatis, pedicellis 1-2 mm. longis; 
calycibus utrinque glaberrimis, circiter 2.5 mm. longis, tubo cupulato, 
haud corniculato, obscure 12-costato, costis vix elevatis, lobis 6, anguste 
triangulari-ovatis vel triangulari-oblongis, plus minusve acuminatis, 1.2 
mm. longis; petalis crispule undulatis, limbo subelliptico, 3 mm. longo, 
2 mm. lato, unguibus gracilibus, 1.2 mm. longis; staminibus numerosis, 
filamentis circiter 5 mm. longis; ovario subgloboso, glabro, stylo 5 mm. 
longo. 


Inpo-Cu1na: Annam, Quang Binh Province, Kim Bang village, 
Pételot 3743, June 1930. 

A species strongly characterized by its unusually small flowers, the 
calyces of which are entirely glabrous within and without, and rather 
obscurely 12-costate, the costae scarcely elevated, not at all winged, the 
tube not appendaged. In accordance with Gagnepain’s arrangement of 
the Indo-Chinese species it falls in the group with Lagerstroemia indica 
Linn. but is totally unrelated to that species. The flowers are exceed- 
ingly small for the genus. 


MyrTACEAE 


In connection with the studies of Dr. L. M. Perry and myself* on 
certain Old World species of Eugenia, we have segregated from Eugenia 
Linnaeus sensu latiore the genera Cleistocalyx Blume, Acmena DC., and 
Syzygium Gaertn. concluding that most of the fifty-five species that 
Gagnepain placed in Eugenia in his treatment of the Myrtaceae in 


*Merrill, E. D. & Perry, L. M. A synopsis of Acmena DC., a valid genus of 
the Myrtaceae. Jour. Arnold Arb. 19: 1-20. 1938. 
The Myrtaceae of China. op. cit. 19: 191-247. 1938. 
— Reinstatement and revision of Cleistocalyx Blume (including Acicalyptus 
ae a valid genus of the Myrtaceae. Jour. Arnold Arb. 18: 322-343. t. 215. 
———— The myrtaceous genus Syzygium Gaertner in Borneo. Mem. Am. Acad. 
Arts Sci, 18: 135-202. Repr. Mem. Gray Herb. 4: 135-202. 1939. 


De Na el i a 
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Lecomte’s Flore Générale de ]’Indo-Chine 2: 788-864. 1920-21, properly 
belong in Syzygium. In our paper on the Indo-Chinese species of 
Syzygium* we transferred most of these from Eugenia to Syzygium, add- 
ing eight new species, S. Petelotit Merr. & Perr., S. sterrophyllum Merr. 
& Perr. (Eugenia fluviatilis sensu Gagnep., non Hemsl.), S. szemaoense 
Merr. & Perr., S. vestitum Merr. & Perr., S. touranense Merr. & Perr., 
S. imitans Merr. & Perr., S. crassifolium Merr. & Perr., and S. stictanthum 
Merr. & Perr. 

In accepting the generic name Syzygium Gaertn. for most of the Old 
World species hitherto placed in Eugenia, various specific names of 
Indo-Chinese species had to be changed, while at the same time a few 
reductions were made. These changes are summarized as follows: 


Eugenia Millettiana sensu Gagnep., non Hemsl. = Syzygium Levinei 
(Merr.) Merr. & Perr., Eugenia javanica Lam. = Syzygium samaran- 
gense (Blume) Merr. & Perr., Eugenia Jambolana Lam. = Syzygium 


Cumini (Linn.) Skeels, Eugenia resinosa Gagnep. = Syzygium poly- 
anthum (Wight) Walp., Eugenia longiflora F.-Vill. = Syzygium lineatum 
(DC.) Merr. & Perr., Eugenia cymosa sensu Gagnep., non Lam. = 
Syzygium syzygtoides (Miq.) Merr. & Perr., Eugenia brachyata sensu 
Gagnep. non Roxb. = Syzygium cinereum Wall., and Eugenia Deckeri 
Gagnep. = Syzygium odoratum (Lour.) Merr. & Perr. 

To the list of Indo-Chinese species the following previously described 
species were added: Syzygium buxifolium Hook. & Arn., S. irregulare 
(Craib) Merr. & Perr., and S. corticosum (Lour.) Merr. & Perr. 
Eugenia circumscissa Gagnep. we believe to represent an undescribed 
generic type, but more ample collections are needed. 

No representative of Acmena is as yet reported from Indo-China, 
although Acmena acuminatissima (Blume) Merr. & Perr. probably occurs 
there. Cleistocalyx is represented by three species, C. retinervius Merr. & 
Perr. Jour. Arnold Arb. 18: 334. ¢. 215, f. 12-15. 1937, C. nigrans 
(Gagnep.) Merr. & Perr. (Eugenia nigrans Gagnep.), and C. operculatus 
(Roxb.) Merr. & Perr. (Eugenia operculata Roxb.). 


ERICACEAE 
Vaccinium Linnaeus 


Vaccinium Dopii H. Copel. Philip. Jour. Sci. 47: 103. 1932. 


Vaccinium Petelotii Dop in Lecomte, Fl. Gén. Indo-Chine 3: 707. 1930, 
non Merrill, 1926. 


This record is made merely to record Dr. H. Copeland’s new name for 


*Merrill, E. D. & Perry, L. M. On the Indo-Chinese species of Syzygium 
Gaertner. Jour. Arnold Arb. 19: 99-116. 1938. 
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Dr. Dop’s species, the latter’s specific name being invalidated by the 
earlier Vaccinium Petelotii Merr. The types of both species were from 
Chapa, Tonkin, but the two are not closely allied. 


Vaccinium Greenwayae sp. nov. 


Frutex glaber, circiter 1 m. altus, V. bracteato Thunb. affinis, differt 
omnibus partibus (filamentis exceptis) glaberrimis, bracteis nullis (vel 
caducis), corolla cylindraceo-urceolata, sursum leviter angustata, sepalis 
latioribus, plerumque sursum ad marginem perpauce breviter papillosis 
vel dentatis. Ramis ramulisque gracilibus, ultimis vix 1 mm. diametro; 
foliis subcoriaceis, in sicco pallidis, oblongo-ellipticis, breviter acute 
acuminatis, basi acutis, 3-5 cm. longis, 1-2 cm. latis, margine obscure 
distanter minute crenulato-serratis, dentibus minute apiculatis, nervis 
primariis utrinque circiter 5, supra obscuris, subtus haud distinctis, 
subadscendentibus, arcuato-anastomosantibus, reticulis laxis; petiolo 
crasso, circiter 1 mm. longo; racemis simplicibus, ad 6 cm. longis, in 
axillis superioribus, vel inflorescentiis depauperato-paniculatis; floribus 
circiter 7 mm. longis, roseis, cylindraceo-urceolatis, corolla sursum 
leviter angustata; pedicellis 0.5—-1 mm. longis, sub calyce articulatis; 
bracteolis lanceolatis, acuminatis, circiter 1 mm. longis, bracteis nullis 
vel caducis; calycibus in sicco plus minusve rugosis, in sicco subatris, 
tubo lato, brevi, subpatelliformi, lobis latissime triangularibus, vix 1 mm. 
longis, acutis, margine sursum plerumque perpaucis breviter papillosis; 
corolla glabra, circiter 7 mm. longa, 4 mm. diametro, cylindraceo- 
urceolata, sursum leviter angustata, lobis oblongo-ovatis, patule recurva- 
tis, obtusis, 1.2 mm. longis; staminibus 10, inclusis, filamentis 3-3.5 mm. 
longis, pubescentibus, deorsum leviter incrassatis; antheris flavidis, 
circiter 4 mm. longis, dorso haud cornuto, tubis terminalibus gracilibus, 
liberis, 2.5-3 mm. longis; stylis glabris, 6 mm. longis; fructibus (valde 
immaturis) glaberrimis. 

Inpo-Cu1na: Annam, Dalat, Langbian Peak, Mrs. H. Greenway 19, 
March 12, 1939, in open forests at 2000 m. altitude. 

A species with much the general appearance of Vaccinium bracteatum 
Thunb., which is widely distributed in eastern Asia, differing, however, 
in so many characters that I feel constrained to characterize it as a dis- 
tinct species. Dr. Dop’s interpretation of Vaccinium bracteatum Thunb. 
(Lecomte, Fl. Gén. Indo-Chine 3: 710. 1930) is manifestly sensu latis- 
simo, and doubtless he would have included this form in his concept of the 
species. I cannot agree to his inclusion of Vaccinium malaccense Wight 
and V. Grifithianum Wight in the synonymy of Thunberg’s species. 
Incidentally, he characterized the var. glabratum Dop as having the 
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inflorescences and calyces almost glabrous, this based on a specimen 
collected by Pierre in Cambodia. I suspect that what led him to do 
this was Hooker f. and Thomson’s recognition of Vaccinium Griffthi- 
anum Wight var. glabratum Hook. f. & Th. in Hook. f. Fl. Brit. Ind. 
3: 454. 1882, but Dop’s variety was not based on that of Hooker f. & 
Thomson. Pierre’s specimen, of which a duplicate named by Dr. Dop 
is in the Arnold Arboretum herbarium, is manifestly not the same as 
Mrs. Greenway’s material. 


Agapetes Don 


Agapetes subcaudata sp. nov. § Longifiles. 

Frutex ut videtur epiphyticus, ramosus, ramis teretibus, glabris, 
ramulis gracilibus, partibus vetustioribus glabris, ramulis novellis cir- 
citer 1 mm. diametro, glabris vel leviter pubescentibus vel consperse 
capitato-pilosis, pilis debilibus, elongatis; foliis oblongo-lanceolatis, 
coriaceis vel subcoriaceis, subnitidis, glabris, supra pallide olivaceis, 
subtus pallidioribus, 3—5 cm. longis, 1.3—1.8 cm. latis, subgraciliter acute 
subcaudato-acuminatis, basi acutis, nervis primariis utrinque 4 vel 5, 
obscuris; petiolo glabro, 1-1.5 mm. longo; inflorescentiis terminalibus, 
stricte racemosis, 6—8 cm. longis basi subinvolucrato-bracteatis, pedicellis 
bracteolis perspicuis persistentibus subtentis, rhachibus et pedicellis et 
calycis consperse debiliter capitato-pilosis, pilis pallidis, plerumque 
patulis, 0.5-1.5 mm. longis; bracteis bracteolisque submembranaceis, 
persistentibus, sessilibus, bracteolis reticulato-nervosis, graciliter acumi- 
natis, oblongo-ovatis vel oblongo-lanceolatis, inferioribus circiter 1 cm. 
longis et 5 mm. latis, superioribus gradatim minoribus, ultimis vix 5 mm. 
longis, junioribus saltem ad marginem consperse capitato-pilosis, vetusti- 
oribus glabris; floribus roseo-albidis, paucis (6-10), circiter 1.5 cm. 
longis, alabastris lanceolatis, sursum gradatim angustatis, apice obtusis 
vel subobtusis, pedicellis 5-10 mm. longis; calycis tubo subcupulato, 
circiter 2.5 mm. diametro, lobis triangulari-ovatis, acutis, circiter 1.5 
mm. longis; corollae tubo cylindrico, extus glabro, intus-plus minusve 
piloso, 4-5 mm. longo, et 3 mm. diametro, lobis anguste lanceolatis, valde 
elongatis, sursum gradatim angustatis, glabris, obtusis, circiter 8 mm. 
longis, post anthesin arcte circinatim recurvatis; staminibus 10, fila- 
mentis circiter 3.5 mm. longis, perspicue subalbido-pilosis, deorsum in- 
crassatis; antheris elongatis, gracilibus, circiter 11 mm. longis, leviter 
cohaerentibus, glabris, dorso circiter medium calcaribus gracilibus sursum 
curvatis 1 mm. longis instructis, rostris gracilibus, liberis circiter 7 mm. 
longis; stylis glabris, 1.4 cm. longis. 


Dd 
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Inpo-Cu1naA: Annam, Dalat, Langbian Peak, Mrs. H. Greenway 24, 
March 12, 1939, in the rain forest at 2000 m. alt. 

A species, by Airy-Shaw’s arrangement, Kew Bull. 24-53. 1935, fall- 
ing in the series Longifiles and apparently most closely allied to Agapetes 
bracteata Hook. f. of Burma, differing in numerous characters, par- 
ticularly in its longer strictly racemose inflorescences. It is not closely 
allied to any hitherto described species of Indo-China. At full anthesis 
the corolla lobes become rather tightly coiled leaving the very narrow 
anther cone exserted above the cylindric corolla tube. Attention is called 
to the fact that Agapetes Acosta Dunal, admitted by Dop in Lecomte, 
Fl. Gén. Indo-Chine 3: 703. 1930 and indicated in his key as a species 
of doubtful status, is a synonym of Vaccinium bracteatum Thunb. See 
Merrill, Trans. Am. Philos. Soc. II. 24(2): 297. 1935 for a critical dis- 
cussion of Acosta spicata Lour., the basis of Agapetes Acosta Dunal, 
based on an actual examination of Loureiro’s type specimen. 


OLEACEAE 
Osmanthus Loureiro 
Osmanthus Matsumuranus Hayata, Jour. Coll. Sci. Univ. Tokyo 
30(1): 192. 1911; Merr. Jour. Arnold Arb. 19: 63. 1938. 


I have previously recorded Hayata’s species from Tonkin on the basis 
of Pételot 5954 (Jour. Arnold Arb. 19: 63. 1938). The same species is 


represented by Poilane 1719 from Annam, determined by Gagnepain as 


representing Linociera Thorelii Gagnep. I have three Pierre sheets 
representing the latter which is clearly a Linociera. Wang 75681, from 
Yunnan, recorded by Dr. Hu, Bull. Fan. Mem. Inst. Biol. 8: 353. 1938, 
as representing Sarcosperma laurinum Hook. f. of the Sarcospermataceae 
is Osmanthus Matsumuranus Hayata. Formosa, Hainan, Kwangtung, 
Kwangsi, Yunnan, and Indo-China. 


GENTIANACEAE 
Gentiana Linnaeus 


Gentiana Greenwayae sp. nov. § Chondrophylla, Humiles. 
Gentiana quadrifaria sensu Wernham, Jour. Nat. Hist. Soc. Siam 4: 140. 
1921, non Blume. 
Planta annua, 2.5-6 cm. alta, simplex et 1-flora vel pauciramosa et 
subconfertim 2-6-flora, caulibus gracilibus, minute puberulo-scaberulis, 
floribus sessilibus, pallide coeruleis, circiter 1.3 cm. longis; foliis numero- 


iad, 4 
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sis, subconfertis (internodiis 1-5 mm. longis) oblongis vel oblongo- 
ellipticis, sessilibus vel caulinis breviter petiolatis, 1-2.5 cm. longis, 
3-6 mm. latis, haud nervosis, costa supra obsoleta, subtus subdistincta, 
sicco viridibus, subtus pallidioribus, subcoriaceis, utrinque subaequaliter 
angustatis, basi acutis, apice acutis vel brevissime acute acuminatis, 
margine anguste hyalino-cartilagineis, obscure brevissime ciliatis; flori- 
bus erectis, sessilibus, circiter 1.3 cm. longis; calycis tubo membranaceo, 
5 mm. longo, lobis anguste lanceolatis, acute acuminatis, suberectis, 3 
mm. longis, obscure carinatis, 3-nerviis, margine carinaque obscure 
breviter pubescentibus; corollae tubo circiter 10 mm. longo, lobis ovatis, 
acutis, 2.5—3 mm. longis, plicis membranaceis, subalbidis, late ovatis, 
integris vel obscure paucidentatis (haud fimbriatis), leviter inaequi- 
lateralibus, acutis vel obtusis, circiter 2 mm. latis et 1.5 mm. longis; 
ovario stipitato, lanceolato, glabro, leviter compresso, 3.5—4 mm. longo, 
stipite 1.5 mm. longo; stylo 1.5—-2 mm. longo, cylindrico, obtuso; 
staminibus aequilongis, filamentis 3 mm. longis, antheris oblongis, 1.6 
mm. longis. 

Inpo-Cu1na: Annam, Langbian Peak, Dalat, Mrs. H. Greenway 18, 
March 12, 1939, in open forests at 2000 m., flowers very pale blue. 
Type deposited in the Gray Herbarium. 

In 1914, Gagnepain and Dop credited only two species of this genus 
to Indo-China, Gentiana Loureirii Griseb. and G. Hesseliana Hosseus, 
to neither of which the present one is closely allied. Seven years later 
Wernham, Jour. Nat. Hist. Soc. Siam 4: 140, listed Gentiana quadrifaria 
Blume from Langbian Peak and Dalat, and I am convinced that this 
record actually represents the species here proposed as new. In any case 
the very broad interpretation of Blume’s species in Hooker’s Flora of 
British India, on which probably Wernham’s identification was in part 
based, covers several distinct and not too closely allied species, and there 
is no good evidence that Blume’s species actually occurs in continental 
Asia. Fyson’s rather crude sketch of “Gentiana quadrifaria” Blume 
(Fl. Nilgiri & Pulney Hill-tops 2: 193. 1915) represents a species in 
habit very similar to the Indo-Chinese one here considered, but it cer- 
tainly represents a species not the same as Blume’s Javan type. 
Following Marquand’s arrangement of the 184 known Chinese species 
of Gentiana (Kew Bull. 134-180. 1937), the present one clearly falls 
in the section and series indicated and I judge in the general alliance of 
Gentiana praticola Franch. of Yunnan, differing notably in its larger 
leaves, its acuminate (not obtuse) calyx lobes, and its broadly ovate 
(not lanceolate) plicae. 
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VERBENACEAE 
Premna Linnaeus 


Premna stenobotrys sp. nov. 


Ut videtur arbor parva, inflorescentiis exceptis glabra, ramis ramu- 
lisque teretibus; foliis oblongis vel oblongo-ovatis vel oblongo-ellipticis, 
glaberrimis, haud glandulosis, integerrimis, subchartaceis, acutis vel 
acuminatis, basi rotundatis et plerumque leviter cordatis, nitidis, in sicco 
pallide olivaceis vel brunneis, 6-11 cm. longis, 2.5—5 cm. latis, nervis 
primariis utrinque 6-7, gracilibus, obscure arcuato-anastomosantibus, 
reticulis laxis; petiolo 1.5-4 cm. longo; inflorescentiis terminalibus, 
puberulis, 2—5 cm. longis, plerumque 1.5 cm. latis, breviter pedunculatis, 
racemoso-paniculatis vel subcorymboso-paniculatis, ramis primariis sub- 
numerosis, vix 1 cm. longis, racemose dispositis, plerumque subconfertis, 
bracteis bracteolisque oblongo-ovatis vel anguste oblongis, acutis vel ob- 
tusis, 1.5—2 mm. longis, puberulis; pedicellis brevibus, puberulis; floribus 
5—5.5 mm. longis, calycibus 3—3.5 mm. longis, extus obscurissime puberu- 
lis, bilabiatis, plerumque 5-dentatis, labio inferiore 2-dentato, superiore 
paullo majore, irregulariter 3-dentato vel subintegro, dentibus parvis, 
latis, brevibus; corolla 5—5.5 mm. longa, extus glabra, tubo circiter 3 mm. 
longo, sursum leviter ampliato, intus ad orem villoso, haud glanduloso; 
labio inferiore subaequaliter 3-lobato, circiter 3 mm. lato et 1.5—-2 mm. 
longo, lobis rotundatis, suborbicularibus 1.2-1.5 mm. diametro, labio 
superiore circiter 2.5 mm. longo et 2 mm. lato, rotundato, perspicue 
cucullato, marginibus sursum inflexo; filamentis gracilibus, glabris; 
ovario globoso, glabro, stylo glabro 4 mm. longo; fructibus obovoideo- 
ellipsoideis, rotundatis, laevibus, glabris, circiter 6 mm. longis et 3.5 mm. 
diametro. 


Inpo-Cu1na: Tonkin, Cho Ganh Province, Pételot 1179, October 
1923, on calcareous hills. 

This species could, with almost equal proprietry, be placed among the 
simple leaved species of Vitex. After a critical study of the rather few 
flowers available, I have placed it in Premna for several reasons; its 
simple leaves, these, even when dry, with the rather disagreeable odor 
characteristic of some other species of Premna; the absence of glands; 
the short flowers with distinctly 2-labiate and normally 5-toothed calyces, 
the lower lip 2-toothed, the upper lobe irregularly and often obscurely 
3-toothed (sometimes entire or subentire); the short corollas, these 
4-lobed, the lower lip subequally 3-lobed but the upper one entire and 
distinctly cucullate. While most of the few inflorescences are distinctly 
racemose-paniculate and narrow, one approaches the corymbose type. 


1940] MERRILL, RECORDS OF INDO-CHINESE PLANTS, II 385 


Premna stenobotrys does not appear to be closely allied to any of the 
other described Chinese and Indo-Chinese species of the genus. 


Glossocarya Wallich 


Glossocarya siamensis Craib, Kew Bull. 240. 1922; Dop in Lecomte, 
Fl. Gén. Indo-Chine 4: 888. f. 90, 9; 91, 1-3. 1935. 
Clerodendron Squiresti Merr. Jour. Arnold Arb. 19: 64. 1938. 


Although I have seen no fruiting material representing the species I 
described as Clerodendron Squiresti Merr. in 1938, I am now convinced 
that the type of the latter species represents the allied genus Glossocarya, 
and the species described in 1922 as G. siamensis Craib. Indo-China 
and Siam. 


SCROPHULARIACEAE 
Lindernia Allioni 


Lindernia numularifolia (G. Don) Wettst. in Engl. & Prantl, Nat. 
Pflanzenfam, 4(3B): 79. 1891. 
Vandellia numularifolia G. Don, Prodr. Fl. Nepal. 86. 1825; Benth. in 
DC. Prodr. 10: 416. 1846; Hook. f. Fl. Brit. Ind. 4: 282. 1884. 
Inpo-Cu1naA: Tonkin, Chapa, Pételot 2307, August 1939, alt. about 
1500 m. Northern India to Szechuan. 
Not hitherto recorded from Indo-China, the cited specimen agreeing 
closely with Szechuan material referred by Hemsley to this species. 


RUBIACEAE 
Adina Salisbury 


Adina pubicostata sp. nov. 

Arbor parva, ramulis et foliis subtus ad costam et pedunculos per- 
spicue breviter pubescentibus, ramis teretibus, glabris, ramulis ultimis 
1-1.5 mm. diametro; foliis subchartaceis, lanceolatis vel oblongo- 
lanceolatis, 8-17 cm. longis, 1.5—3.5 cm. latis, longe caudato-acuminatis, 
acuminibus angustis, rectis vel falcatis, ad 2 cm. longis, obtusis, basi 
cuneatis, supra olivaceo-viridibus, glabris, subtus paullo pallidioribus, 
costa excepta glabris, nervis primariis utrinque circiter 12, subtus elevatis, 
plus minusve curvatis, arcuato-anastomosantibus, perspicuis, reticulis 
laxis; petiolo breviter pubescente, 4-9 mm. longo; capitulis sub fructu 
globosis 8-9 mm. diametro, terminalibus et in axillis superioribus, soli- 
tariis vel terminalibus binis vel trinis, haud paniculatis, pedunculo brevi- 
ter dense pubescente, 2—4 cm. longo; capsulis numerosis, glabris, sessili- 
bus oblongo-ovatis, basi cuneatis, 3—3.5 mm. longis, sursum circiter 1.5 
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mm. diametro; calycis lobis persistentibus, stellatim patulis, anguste 
oblongis, obtusis, circiter 1 mm. longis et 0.2 mm. latis. 

Inpo-Cu1na: Tonkin, Chapa, Pételot 3571, August 1929, in forests, 
altitude about 1500 m. 

A species clearly allied to Adina pilulifera (Lam.) Franch. (A. globi- - 
flora Salisb.) which is common and widely distributed in China, and 
which is represented in Tonkin and Annam by the variety tonkinensis 
Pitard in Lecomte, Fl. Gén. Indo-Chine 3: 39. 1922. It is distinguished 
by its vegetative characters and especially by the midrib on the lower 
surfaces of the leaves being shortly and densely pubescent. Pitard’s 
variety is apparently represented by Pételot 4865 from Chapa. 


Lasianthus Jack 


Lasianthus Chevalieri Dop in Lecomte, Fl. Gén. Indo-Chine 3: 384. 
f. 30, 6. 1924. . 

The type of this species was from Langbian Peak, Annam, altitude 
1500 to 2000 m. The species, which seems manifestly to be closely allied 
to Lasianthus longisepalus Geddes, Kew Bull. 245. 1928, type from | 
Chantabun, Kao Soi Dao, Siam, is well represented by Mrs. H. Greenway 
22, from the type locality at 2000 m. alt. 


Psychotria Linnaeus 


Psychotria langbianensis Wernh. Jour. Nat. Hist. Soc. Siam 4: 137. 
1921. 
Psychotria Lecomtei Pitard in Lecomte Fl. Gén. Indo-Chine 3: 360. 1924. 
Wernham’s species was based on a specimen from Dalat at 5000 ft. 
altitude, collected by Boden-Kloss, while that of Pitard, published three 
years later was based on material collected on Mount Langbian, Dalat, 
by Lecomte and Finet, Chevalier, and Hayata, the altitude not indicated. 
The two descriptions manifestly appertain to a single species which is 
further represented by Mrs. H. Greenway 25, March 13, 1939, in the 
rain forest at 2000 m. alt. on Langbian Peak, Dalat. Pitard, in prepar- 
ing his treatment of the Rubiaceae for the Flora Génerale de |’Indo- 
Chine overlooked the six new species in this family described by Wern- 
ham on the basis of the Boden-Kloss collection of 1918 from Dalat. 


CUCURBITACEAE 
Thladiantha Bunge 
Thladiantha indochinensis sp. nov. 


Herba scandens, ramis gracilibus, sulcatis, consperse pubescentibus, 
pilis flaccidis, articulatis, haud glandulosis; foliis submembranaceis, 
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ovatis, acuminatis, basi profunde cordatis, lobis late rotundatis, margine 
subdistanter calloso-denticulatis, 9-12 cm. longis, 5—9 cm. latis, utrinque 
consperse villosis, pilis plerumque articulatis; petiolo 2.5-4.5 cm. longo, 
plus minusve articulato-hirsuto; cirrhis simplicibus, glabris vel parce 
villosis, elongatis; racemis ¢ 7—9 cm. longis, pedunculatis, haud bracte- 
atis, 9-12-floris, pilis longis patulis flaccidis articulatis plus minusve 
vestitis, pedicellis gracilibus, 1.5-2.5 cm. longis, articulato-villosis; 
pedunculo (cum rhachi) 5—6 cm. longo; floribus ¢ flavidis; receptaculo 
subcampanulato, longe articulato-villoso, haud glanduloso;  sepalis 
oblongo-ovatis, acutis vel acuminatis, circiter 5 mm. longis, articulato- 
villosis; petalis oblongo-ovatis, obtusis, circiter 2 cm. longis, extus 
glabris, intus plus minusve granuloso-glandulosis, 7-nerviis, secus mar- 
ginem sursum dense perspicue granuloso-glandulosis; staminibus 5, 
antheris oblongis, 3.5 mm. longis. Floribus @ fructibusque ignotis. 

Inpdo-Cu1naA: Tonkin, Chapa, Pételot 2185, 2194 (type), September 
1929 and August 1932, in open forests, altitude 1500 to 1800 m., flowers 
yellow. Type deposited in the Gray Herbarium. 

A species clearly allied to Thladiantha villosula Cogn. of Hupeh and 
Yunnan, differing in its longer, many flowered, staminate racemes, larger 
flowers, the strikingly and densely granulose-glandular margins of the 
petals, and in its indumentum. The weak, rather pale, mostly spreading, 
distinctly jointed trichomes on the younger vegetative parts and in- 
florescences are very conspicuous and characteristic. 


COMPOSITAE 
Ainsliaea de Candolle 


Ainsliaea chapaensis sp. nov. § Scaposae. 


Herba perennis 25-35 cm. alta, rhizomate incrassato, subligneo, ad 
5 mm. diametro, cauli infra folia dense sordide villoso; foliis basalibus 
paucis, ovatis, subcoriaceis, longe petiolatis, utrinque subconcoloribus, 
2.5—4 cm. longis, 1.5-3 cm. latis, acutis vel apiculatis, basi late rotundatis 
vel obscure cordatis, margine distanter minute calloso-denticulatis, supra 
olivaceis, glabris, laevibus, subtus paullo pallidioribus, praesertim secus 
costam nervosque subvillosis, nervis primariis utrinque 2 vel 3, distanti- 
bus, curvatis, obscure arcuato-anastomosantibus, reticulo obsoleto; 
petiolo 1.5-3 cm. longo, juniore villoso, maturo glabro vel subglabro; 
foliis caulinis paucis, valde reductis, 1-2 cm. longis, oblongis vel oblongo- 
ellipticis, utrinque acutis, brevissime petiolatis, superioribus bracteiformi- 
bus; inflorescentiis spicatis vel depauperato-paniculatis, ramis primariis 
nullis vel paucis et 2—5 cm. longis, subadpresse pallide arachnoideo- 
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villosis; capitulis paucis, solitariis vel binis, sessilibus, sub anthesi 
circiter 1.4 cm. longis, 3—4-floris, internodiis 1-4 cm. longis; involucri 
bracteis extus plus minusve villosis, acutis vel obscure acuminatis, ex‘eri- 
oribus ovatis, 1.5 mm. longis, interioribus circiter 9 mm. longis et 3 mm. 
latis; corollae lobis 4 mm. longis; antheris 4 mm. longis; styli lobis 
oblongo-ovatis, truncatis, 0.5 mm. longis; acheniis 3 mm. longis, sub- 
adpresse villosis, pappi setis plumosis, 7 mm. longis. 

Inpo-Cu1na: Tonkin, Chapa, Pételot 2068, April 1938, in open 
forests, altitude about 1500 m. Type deposited in the Gray Herbarium. 

Judging from Franchet’s description this species is allied to Ainsliaea 
rubrifolia Franch. of Szechuan. It seems to be well distinguished within 
the section Scaposae by its vegetative characters and its distinctly villous 
involucral bracts. 


Ainsliaea Petelotii sp. nov. § Aggregatae. 

Planta 30-55 cm. alta, suffruticosa, perspicue tomentosa, caulibus 
circiter 3 mm. diametro, teretibus sub foliis plerumque glabris, sursum 
pallide tomentosis, simplicibus vel e rhizomate ramosis, basi nudis; foliis 
plerumque 8-14 cm. supra basim pseudoverticillatim aggregatis vel 
confertis, oblongo-oblanceolatis, acutis, deorsum angustatis, acutis, 
integris vel distanter (3-5 mm.) breviter apiculato-serrulatis dentibus 
atris, chartaceis vel subcoriaceis, 5-10 cm. longis, 1.5—3 cm. latis, supra 
laevibus, atro-olivaceis, subnitidis, subtus dense molliter albido- 
tomentosis vel arachnoideo-tomentosis, nervis primariis utrinque 2 vel 3,. 
adscendentibus; petiolo 5-10 mm. longo; foliis superioribus paucis, gra- 
datim reductis, 1-2.5 cm. longis, ultimis bracteiformibus; inflorescentiis 
15—45 cm. longis, simpliciter spicatis; capitulis 3-floris, solitariis sessili- 
bus, sub anthesi circiter 1 cm. longis, oppositis, vel depauperato-fascicu- 
latis, internodiis 5-10 mm. longis; involucri bracteis glaberrimis, integris, 
acutis, exterioribus ovatis, 1 mm. longis, interioribus oblongo-lanceolatis, 
8 mm. longis, 2 mm. latis; corollae lobis 4 mm. longis; antheris 3.5 mm. 
longis; styli lobis brevissimis; acheniis circiter 2.5 mm. longis, adpresse 
villosis, pappi setis 6 mm. longis, plumosis. 

Inpo-Cu1naA: Tonkin, Chapa, massif de Song Ta Van, Pételot 2082 
(TYPE), in very dry open places, alt. 1900 m., April 1936; Chapa, Pételot 
4552, February 1931, in small very dry open places in full sunlight, alt. 
about 1600 m. Type deposited in the Gray Herbarium. 

This species is well characterized by its indumentum and its leaves 
being very pale and densely arachnoid pubescent beneath in striking 
contrast to the dark-olivaceous, entirely glabrous and somewhat shining 
upper surfaces. 
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The last conspectus of the entire genus was that published by 
Beauverd* in 1909, wherein he recognized thirty-three species. Since 
that time about thirty additional ones have been described from China, 
Japan, Formosa, Indo-China, and Sumatra thus indicating the need of a 
new revision of the group. 


Lactuca Linnaeus 


_Lactuca repens (Linn.) Benth. ex Maxim. Bull. Acad. Sci. St. Pétersb. 
III. 19: 532. 1874, Mél. Biol. 9: 364. 1877, Bull. Soc. Nat. Moscou 
54(1): 29. 1879. 

Prenanthes repens Linn. Sp. Pl. errata [1]. 1753, Syst. ed. 10, 2: 1193. 

1759, Sp. Pl. ed. 2, 1122. 1763. 

Prenanthes altissima Linn. Sp. Pl. 798. 1753, err. 

Chorisis repens DC. Prodr. 7: 178. 1838. 

Nabalus repens Ledeb. FI. Ross. 2: 840. 1846. 

Ixeris repens A. Gray, Mem. Am. Acad. Arts Sci. II. 6: 397. 1859. 

Prenanthes repens, foliis trilobis Linn. Amoen. Acad. 2: 360. t. 4. f. 23. 

1751. 

Inpo-Cut1na: Annam, Quang Binh Province, Ban Khe, Pételot 2065, 
Feb. 23, 1936, sand dunes along the coast. Kamchatka southward to 
Formosa, Kwangtung, and Hainan, but not previously recorded from 
Indo-China. 

Both in its original publication and in its transfer to Lactuca confusion 
has occurred because of obscurity in connection with the accepted bino- 
mial. The whole basis of the species was the Kamchatka plant described 
and illustrated by Linnaeus in 1751. In the first edition of the Species 
Plantarum he inadvertently applied the wholly inapplicable specific name 
altissima to this Kamchatka species, but in the unpaged errata following 
the last page of the index he made an entry, line 19 from the top: “p. 798, 
no. 7, altissima lege repens” ; this correction must of course be accepted. 
The transfer to Lactuca is almost as obscure. Currently it is accredited 
to Bentham in Benth. & Hook. f. Gen. Pl. 2: 526. 1873, where it does not 
appear; Bentham merely indicated that Prenanthes repens Linn. was a 
Lactuca, but did not transfer the specific name. Maximowicz effected 
publication the following year, as indicated above, crediting Bentham as 
the authority of the binomial under Lactuca. 


Ligularia Cassini 


Ligularia Petelotii sp. nov. 
Herba perennis, sordide breviter pubescens, circiter 70 cm. alta, 


*Beauverd, G. Les espéces du genre Ainsliaea. Bull. Soc. Bot. Genéve II. 1: 
376-384. f. 3-5. 1909. 
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rhizomate 1.5 cm. crasso; foliis radicalibus subreniformibus, magnis, 
late cordatis, subchartaceis, 15-30 cm. latis, 10-15 cm. longis, in sicco 
olivaceo-brunneis, utrinque subconcoloribus vel subtus paullo pallidiori- 
bus, margine irregulariter acuminato-dentatis, dentibus 1-4 mm. longis, 
utrinque consperse breviter crispatule pubescentibus, basi radiatim 9- 
nerviis, reticulo laxo, obscuro; petiolo circiter 15 cm. longo, dense sordide 
crispatulo-pubescente; foliis caulinis paucis, superioribus valde reductis, 
lineari-lanceolatis, acuminatis, 4-5 cm. longis, basi petioli vaginantibus, 
infimis bracteiformibus lineari-lanceolatis, basi haud vaginantibus, ad 3 
cm. longis, 1-2 mm. latis; inflorescentiis paniculatis, longe exsertis, pube- 
scentibus, laxis, paniculis circiter 15 cm. longis, ramis paucis, inferiori- 
bus 8 cm. longis; pedicellis elongatis, bracteolis paucis, linearibus, ad 
1 cm. longis; capitulis circiter 20, sub fructu 1.5 cm. longis, disco glabro, 
6 mm, diametro; involucri bracteis numerosis, glabris vel exterioribus 
deorsum leviter pubescentibus, interioribus 12 mm. longis, deorsum 3 
mm. latis, sursum angustatis, apice plus minusve acuminatis, margine 
submembranaceis, exterioribus angustioribus; acheniis numerosis, sub- 
cylindricis, glabris, 5—5.5 mm. longis, obscure 8-costatis; pappi setis 
albidis, 12 mm. longis. 

Inpo-Cu1na: Tonkin, Chapa, massif de Song Ta Van, Pételot 2081, 
April 1936, in open forests, alt. 1900 m. Type deposited in the Gray 
Herbarium. . 

Many authors, including Gagnepain in his treatment of the Indo- 
Chinese species of Compositae, would place this in Senecio, but it belongs 
in Ligularia as defined by Cassini, and the general tendency at present, 
among numerous botanists, is to recognize Ligularia as a generic entity 
distinct from Senecio. It is not at all related to any of the nine species 
of Senecio credited to Indo-China by Gagnepain, nor have I been able 
to match it among the extensive collections of Indian and Chinese species 
available to me. 


Vernonia Schreber 


Vernonia annamica (Gagnep.) comb. nov. 
Pulicaria annamica Gagnep. Bull. Soc. Bot. France 68: 121. 1921 
(April). 
Vernonia pulicarioides Gagnep. in Lecomte, Fl. Gén. Indo-Chine 3: 482. 
1924. 
Another representative of this species is Pételot 4556 from Tranninh 
Province, Laos, Indo-China. 
Vernonia annamensis S. Moore, Jour. Nat. Hist. Soc. Siam 4: 143. 
1921 (November), not included by Gagnepain in his 1924 treatment of 
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tion from Annam, does not invalidate the binomial proposed above. 
_ Gagnepain should have maintained his original specific name rather 
_ than have proposed a new one when he transferred his species from 
Pulicaria to Vernonia. The type of Gagnepain’s species was from 
_ Langbian between Dran and Dalat, while that of V. annamensis Moore 

was from Le Bosquet at 5200 ft. altitude in Langbian Province also 
- between Dran and Dalat. The descriptions appertain to two very 
_ different species. Another overlooked Indo-Chinese species of this genus 
_ is Vernonia dranensis S. Moore op. cit. 144, its type from Dran also in 
_ Langbian Province. 


ARNOLD ARBORETUM, 
Harvard UNIVERSITY. 
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NOTES ON SOME CRUCIFERS OF TEXAS, MEXICO AND 
SOUTH AMERICA 


Reep C. Roiitns? 


THE PRESENT PAPER is concerned chiefly with the genus Cardamine, 
but the description of a new species of Lesquerella is also included. The 
herbaria from which cited specimens were obtained for study are indi- 
cated as follows: Gray Herbarium (G); New York Botanical Garden 
(NY); United States National Herbarium (US). 

In his monograph of Cardamine,? Schulz gave the range of C. obliqua 
as “Abyssinia, Kilimandscharo, Mexico.” The African plants, upon 
which the species was founded, are at least varietally distinct from those 
of Mexico. In addition to being much larger throughout than typical 
C. obliqua, the Mexican plants have a much longer style and white 
instead of pink to purplish petals. The Mexican variety is described as 
follows: 


Cardamine obliqua Hochstetter var. stylosa, var. nov. 


Herba perennis; caulibus 4-8 dm. longis; petalis albis, 8-10 mm. 
longis; stylo 3-4 mm. longo. 

Mexico: wet barranca, Las Cruces, Temascaltepec, June 13, 1934, 
G. B. Hinton et al. 6080 (G, TypE; US, isotype); Nevada de Toluco, 
Mexico, Sept. 1892, Pringle 5327 (G). : 


Cardamine picta Hooker in Lond. Jour. Bot. 6: 292, tab. 12 (1847). 


CoLomsiA: Paramo del Quindio, Caldas; Aug. 1922, Pennell & Hazen 
9978 (G). 

The above collection is the only one of this rare and beautiful species 
of Cardamine I have seen in American herbaria, although a number of 
specimens have been so determined. Many botanists have confused 
C. picta with C. Jamesonii, but both the flowers and fruits of the former 
species are distinctive. In C. picta, the petals are about 1.5 cm. long 
and are slightly exceeded by the paired stamens. The style is slender 
and often attains a length of 1 cm. or more. 


Cardamine rhizomata, sp. nov. 

Herba perennis; rhizomate cylindrico glabro; caulibus decumbentibus 
glabris integris 4—7 dm. altis; foliis pinnatis glabris; foliolis 7-9 oblongis 
petiolulatis obtusis dentatis mucronulatis 5-10 mm. longis, 3-7 mm. 
latis; inflorescentiis ebracteatis; floribus 4-10; sepalis oblongis 3-4 mm. 


1Society of Fellows of Harvard University. 
2Bot. Jahrb. 32: 518 (1903). 
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longis, ca. 2 mm. latis, apice purpureis; petalis purpureis spathulatis 
venosis 9-12 mm. longis, ca. 4 mm. latis; pedicellis fructiferis erectis 
1—2 cm. longis; siliquis immaturis 2—3 cm. longis; stylo 2-4 mm. longo. 

Perennial herb with an underground glabrous cylindrical creeping 
rhizome; nodes of rhizome swollen, scaleless; stems simple, decumbent 
at base, glabrous, striate, 4-7 dm. high; rhizome-leaves borne on a 
slender petiole 1-2 dm. long, pinnate, leaflets glabrous, similar to cauline; 
cauline leaves 2—4, pinnate, 3-8 cm. long, petiolate or the upper nearly 
sessile; leaflets 7-9, narrowly ovate to oblong, obtuse, glabrous, often 
purplish beneath, 2—5 toothed, segments usually apiculate, leaflets short- 
petiolate to nearly sessile, 5-10 mm. long, 3-7 mm. broad, terminal 
narrowly obovate; inflorescence ebracteate, 4—10-flowered; sepals broadly 
oblong, greenish with a purple tip, scarious-margined, glabrous, 3—4 mm. 
long, about 2 mm. wide; petals spatulate-cuneate, slightly emarginate, 
pink to pinkish purple, 9-12 mm. long, about 4 mm. wide, prominently 
veined; fruiting pedicels erect, glabrous, slender, 1-2 cm. long; immature 
siliques 2-3 cm. long; style 2-4 mm. long, somewhat clavate, stigma 
large, expanded. 

Ecuapor: Nudo de Boliche Voladero, Carchi, June 10, 1939, C. W. 
Penland & R. H. Summers 870 (G, type; Colorado College Herb., 
isotype). 

The relationships of C. rhizomata are not entirely clear. In its 
cauline leaves, flowers and fruits, the species resembles some forms of 
C. pratensis var. palustris, but the two are not really related. Our plant 
is unusual in having a creeping underground rhizome without scales and 
with swollen nodes from which long-petioled leaves arise. These 
“rhizome-leaves” are similar in every way to the leaves borne on the 
stem proper, except for the long petiole. 

There are several relatives of Cardamine auriculata from western 
Texas and Mexico which have never been clearly defined. The follow- 
ing key will lead to the recognition of the species and varieties of this 


group. = 


a. Terminal leaflet about equal or only slightly larger than the lateral; 
leaflets ovate or obovate, never clearly orbicular, entire, incised or 
irregularly crenate; stems glabrous to minutely or very sparsely 
pubescent. 

b. Petals entire; leaflets irregularly crenate to deeply lobed; pedicels 
less than 1 cm. long; rachis of the fruiting raceme weakly to 
strongly gyrose. 

c. Petals 2-3 mm. wide; pedicels and young foliage very sparsely 
pubescent with large (1 mm. long), flat trichomes; leaflets 
irregularly crenate, at least some of them with small auricles 
BREED Shia DASE Medea ersiacbti Gia, sia dibs ciel sch) swe s0) 0 1. C. auriculata. 
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c. Petals less than 1 mm. wide; pedicels and young foliage glabrous’ 


to sparsely puberulent with minute awl-shaped trichomes; leaf- 
lets rather deeply incised; auricles absent. 


d. Styles 1 mm. or less long; young pedicels and foliage glabrous; 
rachis of fruiting raceme weakly gyrose. /.........2 ss 
Rect cache enetcte ie anatase emt ateetone 2. C. macrocarpa, vat. typica. 


d. Styles 1.5-3 mm. long; young pedicels and foliage minutely 
puberulent; rachis of fruiting raceme markedly gyrose. .... 
HRA ion EE ee 2a. C. macrocarpa, var. texana. 


b. Petals emarginate ; leaflets entire to few-toothed; pedicels 1-2 em. 
long; rachis of the fruiting raceme straight or nearly so. ....... 
PICS arco erate HOR NEA, ISS Deo: 3. C. longipedicellata. 


a. Terminal leaflet much larger than the lateral ; leaflets orbicular, regularly 
and shallowly crenate; stems conspicuously hirsute with long 
(1=2 mm.) simple*trichomesy..-s.10.021 es eee 4. C. mexicana. 


1. Cardamine auriculata Watson in Proc. Amer. Acad. 17: 319 (1882). 

Mexico, Nuevo Leon: Guajuco, March 1880, E. Palmer 49 (G, 
TYPE); Sierra Madre near Monterrey, March 1906, Pringle 10161 (G, 
NY, US); June 1888, Pringle 2208 (G); July 1933, C. H. & M. T. 
Mueller 549 (G); Hacienda Vista Hermosa, 35 miles south of Monterrey, 
June 1939, White 1521 (G); Horse Tail Falls, Municipality of Santiago, 
Aug. 1939, Chase 7809 (G); Monterrey, March 1923, Thorp 1824 (US). 


2. Cardamine macrocarpa T.S. Brandegee var. typica, nom. nov. 
C. macrocarpa T. S. Brandegee in Zoe 5: 233 (1906). : 
Mexico, Coanuita: Sierra de Parras, March 1905, C. A. Purpus 1029 
(G, NY, isotypes). Nuevo Leon: Sierra Madre, Monterrey, July 
1933, C. H. & M. T. Mueller 550 (G); Canyon de Garapato, Tampo, 
April 1926, Runyon 936 (US). 


2a. Cardamine macrocarpa var. texana, var. nov. 


Herba annua; caulibus subdecumbentibus 1.5-3.5 dm. altis; foliis | 


rhachi et pedicellis puberulentibus; stylo 1.5-3 mm. longo. 

Texas, BREwsTER County: Camp Mountain, Chisos Mountains, 
Sept. 1933, V. L. Cory 7141 (G, TypE); Chisos Mountains, April 1936, 
Cory 18670 (G); July 1931, C. H. Mueller 8009 (G); Oct. 1937, Cory 
26504 (G); May 1938, E. J. Palmer 34097 (G, NY); June 1931, Moore 
& Steyermark 3166 (G, NY); March 1937, Sperry 612 (US); June 
1937, Warnock 920 (US). 

Variety texana has been regularly passing as C. auriculata, but the 
Texas plants, as shown by the key above, are abundantly distinct from 
that species. The variety differs from C. macrocarpa var. typica in a 
series of minor characters which provide a basis for easy identification, 
but the plants hardly represent a distinct species. 
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3. Cardamine longipedicellata, sp. nov. 

Herba annua; caulibus decumbentibus vel erectis tenuibus glabris 
1-2 dm. longis; foliis pinnatis oblongis glabris petiolatis; foliolis 7—9, 
obovatis vel ovatis 5-15 mm. longis, 2.5—8 mm. latis; sepalis oblongis ca. 
2 mm. longis; petalis albis cuneatis ca. 4-6 mm. longis; siliquis sub- 
sessilibus 2-3 cm. longis; stylo 1.5—-2 mm. longo; seminibus oblongis 
1—1.5 mm. longis. 

Annual; stems few to several from the base, weak, somewhat decum- 
bent to erect, glabrous, sparsely branched above, 1-2 dm. long; basal 
leaves numerous, cauline similar, petiolate, pinnate, oblong, glabrous to 
sparsely hirsute; leaflets 7-9, entire to’ few-toothed, obovate to nearly 
ovate, cuneate at base, 5-15 mm. long, 2.5-8 mm. wide; sepals oblong, 
about 2 mm. long, 1 mm. wide, scarious-margined; petals white, cuneate, 
4—6 mm. long, emarginate; fruiting pedicels glabrous, divaricate to more 
widely spreading, slender, 1—2 cm. long; siliques slender, glabrous, sub- 
sessile, greenish, straight, 2-3 cm. long. 1 mm. wide; styles 1.5—2 mm. 
long, slender; fruiting raceme somewhat secund, rachis nearly straight; 
seeds oblong, 1—-1.5 mm. long, wingless; cotyledons accumbent. 

Mexico: common in dense wood on rich leaf-mould, San Francisco 
Canyon, about 15 miles southwest of Pueblo Galeana, Nuevo Leon, 
May 11, 1934,C. H. & M. T. Mueller 298 (G, type); Barroloso, Coal- 
coman, Michoacan, Oct. 1939, Hinton et al. 15359 (G). 

The species resembles certain varieties of C. flaccida in habit, but is 
probably more closely related to C. flaccida subsp. ebracteata than any 
other of its several subspecies and varieties. The leaflets are like those 
of C. oligosperma, but the two species are not particularly related. 
Cardamine longipedicellata differs from C. flaccida subsp. ebracteata in 
having much longer pedicels, longer narrower siliques and much longer 
styles. Our species has 7—9 instead of 3—5 leaflets and they are con- 
siderably smaller than those of C. flaccida subsp. ebracteata. The de- 
scription above is drawn chiefly from the type specimen. When the 
complete range and variation of the species is known, the Hinton speci- 
men cited may have to be excluded or placed in a separate variety. 


LESQUERELLA S. Watson 


Lesquerella diffusa, sp. nov. 

Herba perennis; caulibus basi suffruticosis decumbentibus ramosis 
5-15 cm. longis; foliis oblanceolatis vel spathulatis undique indumento 
argenteo-stellato tectis integris vel dentatis 6-12 mm. longis, 2—4 mm. 
latis; inflorescentiis laxis non elongatis; floribus paucis; sepalis lineari- 
oblongis cano-pubescentibus 3-4 mm. longis, ca. 1 mm. latis; petalis 
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obovatis flavis vel purpureis 4.5-6.5 mm. longis, 3-4 mm. latis; pedi- 
cellis 1-1.5 cm. longis; siliquis glabris subglobosis sessilibus 4-5 mm. 
longis; stylo 1.5—-2 mm. longo; loculis 8—12-ovulatis; seminibus immar- 
ginatis. 

Perennial, canescent; stellae coarse, rays numerous, unbranched, dis- 
tinct to the base; stems woody, decumbent, spreading in a mat-like 
fashion over the ground surface, slender, 5-15 cm. long, giving rise to 
leafy rosettes and short fruiting shoots, leafy shoots 2-5 cm. long; 
radical leaves absent; rosette leaves oblanceolate to slightly broader, 
petiolate, entire to shallowly dentate, densely pubescent, 5-12 mm. 
long, 2-4 mm. wide; inflorescence lax but not elongated, subumbellate, 
subtended by a rosette of leaves, few-flowered (3-8); sepals spreading 
at anthesis, linear-oblong, densely pubescent, 3-4 mm. long, about 1 mm. 
wide; petals yellow to purplish, obovate to broadly spatulate, 4.5-6.5 
mm. long, 3-4 mm. broad; fruiting pedicels widely spreading to ascend- 
ing, sigmoid to slightly curved upward, densely pubescent, 1—-1.5 cm. 
long; siliques erect, subglobose to slightly longer than broad, glabrous, 
4—5 mm. long; style 1.5-2 mm. long, stigma capitate; seeds 8-12 in 
each loculus, wingless; funiculi slender, attached to septum by about 
one-half their lengths. : 

Mexico, Nuevo LEon: on bench of arroyo, Galeana, Aug. 3, 1939, 
V. H. Chase 7750 (G, TYPE); mesa, Galeana, July 1939, V. H. Chase 
7621 (G). 

The species is nearest related to L. argyrea, which it resembles in its 
fruit, shape of petals and type of pubescence. The stems of L. diffusa 
are woody and decumbently spreading in a loose mat over the ground- 
surface. Leafy short-shoots are abundantly present. The inflorescence 
is not at all elongated, and the pedicels arise from among the terminal 
leaves of the short stems. In L. argyrea, the stems are sometimes de- 
cumbent at base, but are always at least assurgent at the ends. They 
are never woody, nor do they spread as a mat over the ground, or form 
leafy short-shoots. The inflorescence of L. argyrea is distinctly elongated 
and terminates an herbaceous stem which arises at the apex of the 
caudex. The leaves and flowers of L. diffusa are much smaller than 
those of L. argyrea. For example, the leaves of the former species are 
6-12 mm. long, whereas in the latter they are 2-6 cm. long. The aggre- 
gate technical differences between the two species, together with the 
distinctive habit which each possesses, makes them easily separable both 
in the field and in the laboratory. 


Gray HERBARIUM, 
HARVARD UNIVERSITY. 
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NOTES ON THE DILLENIACEAE AND THEIR ALLIES: 
AUSTROBAILEYEAE SUBFAM. NOV. 


Lron Cro1zat 


THE Discovery of Austrobaileya was one of the gratifying results of 
the expedition undertaken by S. F. Kajewski in Northern Queensland in 
1929. In describing the new genus and its type species, A. scandens, 
C. T. White quoted Diels to the effect (Contr. Arnold Arb. 4: 29. 1933) 
that Austrobaileya is a genus of the Magnoliaceae very closely related to 
Drimys, and expressed his own disappointment at the condition of the 
available material. 4 

The type collection, indeed, is very poor, as shown by the isotype 
in the herbarium of the Arnold Arboretum. The single available flower 
on our sheet is too brittle for a satisfactory dissection and it is nearly 
impossible to interpret even its grossest morphology. Four years ago, 
fortunately, a second collection of A. scandens or of a closely related 
species was made by C. T. White himself on Mt. Spurgeon in N. E. 
Australia (White 10734, Sept. 1936), and this collection although far 
from complete is much better preserved than the original specimen se- 
cured by Kajewski. It consists of a section of an apical shoot, with six 
opposite leaves and three evolute flower-buds. There are certain dis- 
crepancies in leaf-venation, aspect of the blade and size of the floral 
parts between the Kajewski and the White numbers, but if these num- 
bers do not absolutely represent the same species they are closely re- 
lated forms and are certainly congeneric. 

The data on the field label of the original Kajewski collection are 
given in full by White (op. cit., loc. cit.) and need not be repeated here. 
White himself describes the material gathered in 1936 as follows: “Large 
climber in rain forest. Perianth-segments pale green, outermost ones 
small, gradually larger towards the centre of the flower; innermost ones 
the largest. Stamens pale green, those of the outermost series the 
largest, marked with purple spots, few on the outer face, more on the 
inner. Stamens of the innermost series densely purple-spotted both 
inside and out. Carpels yellow, numerous, free.” The determination, 
A. scandens, is by White. 

The publication of the genus and of its type species are unsatisfactory 
as to description, which is not surprising considering how meager was 
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the material then available. The result of my own dissection (only one 
flower-bud about to unfold) closely agrees with the data on the field 
label of White 10734, showing that this plant, carefully dried, does not 
change much in color. I have found, however, that the inner segments 
of the perianth are smaller than the outer, which I believe to be due to 
the fact that my material has not yet reached the full stage of anthesis. 
The uncertainty whether the Kajewski and the White specimens are 
actually conspecific is a deterrent against presenting here a descriptio 
emendata in the technical sense of the word. The following, however, 
may be recorded in a description drawn from White 10734: Young 
flower (bud opened after maceration, but evidently about to unfold) 
about 3.5 cm. broad and 2 cm. long, its perianth consisting of three 
gradually merging yet sufficiently distinct whorls of appendages; the 
outermost of about 8 bracts becoming larger (largest about 0.5 cm. both 
ways) from the pedicel to the base of the perianth, of a firm texture, 
veined, brownish on back, pale yellowish green and subscarious on the 
margins; the central of 5 sepals (largest about 1.5 by 1 cm.), more 
or less cucullate so far as seen, colored like the largest bracts, but with 
the yellow hue at the margins tending to spread more diffusely towards 
the center of the sepal; the innermost of 5 petals somewhat smaller 
than the sepals and apparently more intensely green-colored; stamens 
in one series, apparently five, about 1 cm. long, 0.3 cm. broad, quite 
petaloid in aspect and carrying an anther without filament, sessile as an 
outgrowth from the midvein; anther introrse, 2-celled, longitudinally 
dehiscing, the slit sublateral; staminodes suggesting gradually sterilized 
anthers, i.e., in the present case stamens of petaloid habit with imper- 
fectly evolute anthers; ovary of 8 nearly straight, free follicles on a 
slightly upraised torus, pale yellow, gibbous on the back, about 0.7 cm. 
long, the apparently epapillate, erect and introrse stigmas about half as 
long as the follicle; ovules borne marginally in (apparently) two col- 
lateral series of about 10-14 ovules altogether. The staminodes and 
the stamens reveal under the lens dark papillose regions, which might 
prove to be directly concerned with the emission of the “overpowering 
putrid smell” noticed by Kajewski. The floral pedicel is not mani- 
festly articulate: it carries two minute triangular bracts at the base, is 
about 2 cm. long, quite slender, and emerges from a bud of apparently 
persisting scale-like cataphylls reminiscent of those of the bud of 
Schizandra. 

The salient characters of A. scandens vel aff., consequently, we be 
tabulated as follows: 


1) — Leaves opposite (perhaps subopposite in some cases), estipulate, 
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glabrous like the whole plant and the flower, entire, with a camptodrome 


venation. 


2) — Main vegetative axis abortive at the apex between, or slightly 
above a pair of leaves, with axillary buds as described. Bark of young 
shoots greenish, neither lenticelled nor dotted. 


3) — Flowers single or paired from the axils of the leaves. 
4) — Perianth of three gradually merging series. 


5) — Stamens as “fertile petals,” the polliniferous thecae outgrowing 
from the midvein of a petaloid structure, introrse, the slit sublateral. 


6) — Staminodes as stamens left unfertile by the failure of the thecae 
to reach full physiological maturity. 


7) — Gynoecium of apocarpous follicles, introrse, with a long stigma 
and two rows of ovules in a marginal position. 


8) — Torus slightly upraised under the gynoecium. 


A plant with this type of floral morphology may be suspected to be- 
long to any one of several families, namely to the Magnoliaceae, Dil- 
leniaceae, Annonaceae, Calycanthaceae, Monimiaceae, Lardizabalaceae, 
Menispermaceae. The characters of these families are difficult to inter- 
pret when full material is not available: it is to be understood, con- 
sequently, that the discussion below is essentially exploratory in nature. 

The Menispermaceae and the Monimiaceae have 1- or at the most 
2-seeded carpels by definition. This character does not agree with the 
many-seeded follicle of Austrobaileya and forbids considering this genus 
either as a Menispermacea or as a Monimiacea. It seems necessary not 
to overlook the fact, nevertheless, that in the Menispermaceae a climbing 
or scandent habit is dominant and that certain genera of this family 
(e.g., Anamirta, Cissampelos) have highly evolute stamens. The Moni- 
miaceae have opposite leaves, which tends to bring them near to 
Austrobaileya at least in vegetative characters. The carpic structure of 
the Monimiaceae, however, is either in tendency or in fact an hypan- 
thium, that is to say a receptacle with infolded margins that-includes the 
carpels. Also an hypanthium is the carpic structure of the Calycan- 
thaceae, which may be considered to be related in an almost even degree 
with the Monimiaceae and the Annonaceae. The Lardizabalaceae have 
many-seeded follicles, the ovules sometimes lining the whole of the 
carpellary cavity: their leaves are either palmately or pinnately com- 
pound so that their affinity with the Annonaceae is bespoken mainly by 
their having a basic ternate arrangement of the perianth-members. It 
may be suspected that the Menispermaceae and the Lardizabalaceae 
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represent groups which have evolved as dead-ends from an archetype 
which was ancestral to the magnolioid alliance. The Calycanthaceae 
appear to be a not very strong taxonomic offshoot of the Monimiaceae 
which last, together with the Annonaceae, may be regarded as two of 
the basic phyletic units of that alliance. Despite certain similarities 
with the Menispermaceae — as I have already noticed — Austrobaileya 
does not seem to agree with any of the families just mentioned. If 
more abundant material should prove that this genus is nevertheless to 
be treated as a Menispermacea it is plain that the characters of this 
family will have to be amended, and even more that Awustrobaileya 
will have a place entirely of its own in the classification of the Meni- 
spermaceae. It is a matter of regret that the condition of the ovules 
available at present is not such as to reveal whether the embryo is 
curved or straight. 

The exclusion of the Calycanthaceae, Monimiaceae, Lardizabalaceae 
and Menispermaceae from the range of affinity of Austrobaileya leaves 
for immediate consideration only the Magnoliaceae, the Annonaceae 
and the Dilleniaceae (including the Actinidiaceae). Although the 
Dilleniaceae are commonly treated as close allies of the Guttiferae 
there can be no question that they are closely consanguineous with the 
Magnoliaceae and the Annonaceae. 

The concept of typification is not suited to a discussion of systematic 
affinities because a family — at least as I understand it — is essentially 
an aggregate of forms which derive their origin from a common ancestral 
focus and follow therefrom a set line of evolution. It is quite possible 
to find coexisting in the same family carpic and floral structures which 
are not alike: an homogeneous group may be so both on account of 
having the same morphology, or of having different types of morphology 
which have evolved from the same basic structures. It is evident that 
very numerous families have sprung into being — as it were —on the 
same horizon of active taxonomic segregation, it being almost impossible, 
for instance, to say whether Magnolia is more primitive than Buxus, and 
Cornus than Siparuna. The truth of this statement is supported by 
Chalk’s lists of primitive and derivative woods (Ann. Bot. n.s. 1: 425-7. 
1937) and is implicitly illustrated by the indifferent and conflicting 
results secured by Whitaker (Jour. Arnold Arb. 14: 376-85. 1933) and 
by McLaughlin (Trop. Woods 34: 3-38. 1933) in their study of the 
cytology and of the wood anatomy, respectively, of the Magnoliaceae. I 
fully agree with Anderson & Sax (Jour. Arnold Arb. 16: 215. 1935) that 
the “webbing” of the phylogenetic tree may become so complex that one 
would scarcely use the word “tree” in describing it. Compared with the 
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type genus of the Magnoliaceae, of the Dilleniaceae and of the Anno- 
naceae, Austrobaileya is seen to agree with none. It lacks the stro- 
biliform arrangement of the gynoecium and the 2-ovulate carpel of 
Magnolia; the numerous, incumbent multiovulate carpels of Dillenia ; 
the syncarp and the prevailingly extrorse stamens of Annona. 

Drimys is the genus with which an affinity of Austrobaileya has been 
suggested. Drimys has, in fact, follicles with biseriate placentae borne in 
a marginal position on the carpel, as in Austrobaileya, and floral wrap- 
pers that very definitely tend to be 2-seriate. Drimys, however, has 
anthers which are not comparable with those of Austrobaileya and an 
inflorescence of a most interesting pattern which Parkin has defined 
(Jour. Linn. Soc. 42: 556-7, fig. 9. 1914) as intercalary: in Austro- 
baileya the inflorescence is strictly axillary. The anther structure of 
Galbulimima’ which Hutchinson has elected as the type of a distinct 
family, the Himantandraceae (Fam. Flow. Pl. 1: 84, fig. 4. 1925), but 
which Sprague regards as a Magnoliacea (Hook. Ic. 31: pl. 3001, 1-3. 
1922), may be very close to that of Austrobaileya, if I am to judge 
from illustrations in the absence of actual material, but there is not the 
slightest affinity to be found between the carpic structures of these two 
genera. The free follicles of Austrobaileya are not matched by the 
syncarp of Galbulimima and by its carpels inclosed within a reticulum 
of fibro-vascular bundles and immersed into an abundant and aromatic 
parenchymatic tissue. The carpic structure of Galbulimima closely 
approaches that of Zygogynum, which genus to judge from the single ~ 
dissection I have been able to make of the flower of Z. Viellardii, has 
crowded anthers arranged in a typically annonaceous manner. 

I do not believe that Tetracentron can be seriously regarded as a true 
Magnoliacea. Its immediate affinities are with the Cercidiphyllaceae 
and the fact that Tetracentron and Cercidiphyllum have chromo- 
somes like those of Magnolia both in number and structure (Whitaker, 
op. cit., 384) is not necessarily proof that these three genera are close 
phyletic allies as a systematicist may see them. Nor is Schizandra in 
any immediate way related to Austrobaileya.  Illictum, of course, has 
carpic characters that are incompatible with those of White’s genus, 
and so has Liriodendron. It is manifest that if Austrobaileya is to be 


1The nomenclatural issue: Galbulimima vs. Himantandra has been debated by 
Sprague (Jour. Bot. 60: 137-8. 1922), who concludes for the validity of the former 
generic name in opposition to Diels. It seems well established that Himantandra 
was proposed in advance for a generic or subgeneric group which might be recognized 
in the future, hence is a “nomen provisorium” in the fullest sense of the Rules of 
Nomenclature. It may be noticed that fig. 11 of the illustration of Galbiwimima, 
op. cit., loc. cit., shows a section of the fruit taken only at the upper end of the 
carpels, which last, consequently, are shown merely as slits in the surrounding 
parenchyma. 


402 JOURNAL OF THE ARNOLD ARBORETUM [VoL. XxI 


treated as a magnoliaceous plant it must be placed in a subfamily of 
its own, which in view of its gross morphology, habit and general char- 
acters is certainly not a desirable disposition. 

The Annonaceae, as previously noticed, are a vast and complex aggre- 
gate and their anthers may resemble those of Austrobaileya in structure. 
While it is imprudent to generalize about the anthers of the magnolioid 
phylum as the dehiscing slit of the theca is mostly lateral, but becomes 
variously modified, subapical, subintrorse or subextrorse by secondary 
adaptations, it seems necessary to remark that the anthers of the Anno- 
naceae are extrorse with few exceptions (Eupomatia and Mezzettia for 
instance), while they are introrse in Austrobaileya. Any taxonomist 
familiar with the Annonaceae, morever, will intuitively exclude a possible 
kinship between Austrobaileya and the genera of this family. It did not 
occur to Diels, nor did it occur to other botanists or to myself that 
Austrobaileya is annonaceous, the incompatibility being suggested at 
sight by a sum of intangibles as well as of immediately appreciable 
characters. If it is true that the texture of the leaf of Austrobaileya 
and its inflorescence recall the characters of Eupomatia, Cyathocalyx and 
Mezzettia, the fact remains that these similarities of habit may not be 
overestimated and can not be properly utilized to bring Austrobaileya 
under the Annonaceae. 

My first impression upon seeing Austrobaileya was that this plant is 
dilleniaceous, although it obviously differs from the majority of the 
Dilleniaceae in having lateral, single or nearly single flowers. Upon 
dissection I learned that the theca of the anther has a structure not 
incompatible with that of the genera of this family, although the stamen 
as such can not be said to resemble that of Austrobaileya. As I have 
ultimately reached the conclusion that this genus — at least on the basis 
of the available material — had better be treated as the type of a new 
subfamily of the Dilleniaceae I believe it advisable to deal briefly with 
the basic characters of this family. 

In the Dilleniaceae, with the exception of Tetraceras, there is a definite 
tendency towards the carpels becoming incumbent or accumbent upon 
a more or less evolute torus, which is homologous with the carpophore 
that supports the carpels of Magnolia, Exochorda, Eucryphia, etc., and 
originates from the axis of the flower. In Dillenia indica the carpels 
are quite ventrally incumbent upon a large, short torus, and carry nu- 
merous seeds; in Hibbertia the carpels are less manifestly incumbent 
than they are in Dillenia, but in Hibbertia volubilis, at least, the torus 
can be traced with ease. Actinidia differs from other Dilleniaceae in 
having its numerous carpels surrounded by a common epicarp, which 
causes the fruit ultimately to be a berry, and has induced some syste- 


own 
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matists to consider this genus as the type of a distinct family. It is 
suggested by this brief analysis that the Dilleniaceae, sensu lato, are 
related to the Magnoliaceae as the same fundamental structures and 
tendencies can be traced in both families. I may, in fact, restate here 
the previously expressed opinion that the Dilleniaceae are rather Mag- 
noliales than Guttiferales. r 
The follicle of Austrobaileya is inserted upon a slightly upraised torus, 
tapers off to a long style and — to judge from the available material — 
appears to be broadly connate with the torus. A carpel of this nature is 
obviously epedunculate and only secondary adaptations are required to 
make it as fully incumbent as the carpel of Dillenia. In suggesting that 
Austrobaileya bears some affinity to Hibbertia scandens, which last is 
a vine very common in second growth in S. E. Queensland and has 
flowers with “a strong foetid smell like excrement” (fide C. T. White, 
in note on field label of No. 8237, in herb. Arnold Arb.) I do not care 
to have it understood that I believe that Hibbertia and Austrobaileya 
are closely related. I merely wish to suggest that a greater sum of 
affinities connects Austrobaileya with Hibbertia than with any other 
plant so far known to me. It is my opinion, based upon the material 
at hand, that Austrobaileya is an aberrant Dilleniacea. It may be ob- 
jected against this opinion that the very fact that Austrobaileya is an 
aberrant Dilleniacea and has no place in the remaining families of the 
dilleniaceous affinity, is a sufficient reason why it should be elected as 
the type of a monotypic family. Such objection carries considerable 
weight and may prove decisive indeed, if another genus or subgenus 
closely allied with Austrobaileya were later to be reported, showing that 
rather than an aberrant Dilleniacea this genus or aggregate is either a 
connecting link between different families, or definitely a dead-end of 
evolution. Before burdening the systematic record with monotypic 
families, however, it is highly desirable to have complete material for 
study and knowledge enough to rearrange the phyletic lines of the entire 
group to which the new addition is being made. The magnolioid alliance 
is notorious for the presence of genera which, narrowly treated, may be 
granted the status of monotypic families. The systematic position of 
Austrobaileya is in every respect as baffling and as controversial as that 
of Galbulimima which is hardly a true Illiciea; as that of Zygogynum 
which has an annonaceous disposition of the anthers and suggests the 
Annonaceae, moreover, in its cupule, in its carnose perianth-lobes and 
in other intangibles; as that of Schizandra which is a climber that 
scarcely resembles Magnolia in its dioecious flowers and in its subextrorse 
stamens becoming connate in the androecium; as that of Tetracentron 
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which although a Cercidiphyllacea in most respects has a mode of 
inflorescence which is sui generis; as that of Trochodendron which is 
certainly ill assorted with Euptelea. The extraordinary difficulty of 
satisfactorily classifying this alliance must be recognized as a matter of 
fact. It may be worthy of notice that Whitaker (op. cit., 383) states 
that there is no cytological evidence that justifies McLaughlin’s placing 
Cercidiphyllum, Euptelea and Iilictum in the Hamamelidales. Without 
the thought of questioning Whitaker’s cytological findings I wish to 
point out that at least Cercidiphyllum and Euptelea can hardly be 
accepted as Magnoliales under the systematist’s approach to classifica- 
tion. Euptelea is very nearly related to Eucommia which in its turn is 
consanguineous with Daphniphyllum and Cercidiphyllum, forming with 
them an affinity that is definitely linked with the pittosporaceous 
phylum, that is to say with an aggregate that is neither magnoliaceous 
nor hamamelidaceous, but may be suspected to be nearer the latter than 
the former. The very great value of the data of cytology and wood 
anatomy in systematic work should not blind us to the essential fact 
that classification may not disregard the requirements of visual evidence 
and of broad phylogeny. 

As the best solution available at present and in consideration of the 
fact that Austrobaileya can not be longer treated as a genus of 
Magnoliaceae I elect Austrobaileya as the type of the Austrobaileyae, 
a new subfamily of the DILLENTACEAE, with the following description: 


Austrobaileyeae subfam. nov., rebus sic stantibus ad Dilleniaceas 
adducenda: Scandens, foliis oppositis vel suboppositis, floribus subsin- 
gulis axillaribus. Perianthii seriebus 3, e bracteis in petala gradatim 
transeuntibus; antheris introrsis e theca pollinigera didyma e nervo 
medio petali orta efformatis; staminodiis, scilicet petalis antherigeris 
abortivis, plurimis; carpidiis in torulo insidentibus, longe stylosis, mar- 
ginibus ovuligeris; ovulis ad (?) 14 in acie duplici instructis. Typus: 
Austrobaileya scandens (quoad C. T. White 10734, in herb. Arnold 
Arb.). 

A careful study of the wood anatomy of this plant is desirable. In 
view of the fact that it is a large scandent shrub it is possible, however 
that its wood anatomy does not show its truest and nearest affinities. It 
may not be forgotten that the woody structures of vines present a very 
special problem (Houlbert, in Ann. Sc. Nat., sér. 7, 17: 172. 1893), and 
that it is thus probable that the ultimate disposition of Austrobaileya 
will remain in the hands of systematists. 


ARNOLD ARBORETUM, 
Harvarp UNIVERSITY. 


1940] _- SEELER, TWO DISEASES OF GLEDITSIA 405 


TWO DISEASES OF GLEDITSIA CAUSED BY A SPECIES 
OF THYRONECTRIA* 


Epcar V. SEELER, JR. 
With four plates 


THE SUDDEN WILTING of the foliage and the almost immediate death 
of an apparently healthy tree of Gleditsia japonica‘Migq. in the Arnold 
Arboretum occurred in the summer of 1933. Two°adjacent trees of 
the same species died in 1937 and 1938 in the same manner. For each 
case the symptoms were similar to those of the Dutch Elm Disease. It 
has been demonstrated that the pathogenic agent was Thyronectria 
austro-americana (Speg.) Seeler, comb. nov. (Pleonectria austro- 
americana Speg.), heretofore miscalled T. denigrata (Winter) Seaver. 
Subsequent observations on Nantucket Island revealed that this fungus 
also caused a canker disease of the American honey-locust, G. triacanthos 
L. Apreliminary report of these findings was published last year (Seeler, 
1939). Nowa comprehensive study of these diseases has been completed 
and it is presented here. Curiosity about related species of Thyronectria 
brought out the fact that diagnostic conceptions of this genus are con- 
fused and inadequate, and in consequence a monographic treatment of 
the group has been prepared and will be published soon. 

As there had been but one disease attributed to a fungus in the genus 
Thyronectria or its subsidiary conidial forms prior to the present investi- 
gations, there are no references in the literature directly related to this 
subject. That other single disease report was made by Fuchs (1919) 
in which he proved conclusively by inoculation experiments that T. 
berolinensis caused a stem canker of cultivated currants in Germany. 

In fact, even taxonomically, this genus has been almost completely 
neglected except for the occasional addition of species names. until 1938 
when Miss Lieneman published her thesis on T. denigrata — not, how- 
ever, as a parasite. More extended reference will be made to this paper 
under my discussion of the morphology of the pathogen. 


THE THYRONECTRIA WILT OF GLEDITSIA JAPONICA 


The original group of three apparently healthy trees of G. japonica 
in the Arnold Arboretum were grown from seed of Korean origin re- 


1Thanks are expressed to Prof. J. H. Faull under whose leadership this research 
was completed. 
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ceived in 1904. These had grown into short, flat-topped, sturdy-trunked 
trees about 10 inches in diameter a foot above the ground (PI. 1, fig. 3). 
One after another these three trees, planted in a row about thirty feet 
apart, wilted and died, each one showing obvious symptoms for only a 
short period before death. The first one died in May 1933, the second 
- October 1937, the third August 1938. Cultures from each in turn 
developed the same fungus, and seedlings inoculated with this fungus 
died with similar symptoms. 

The symptoms manifested by the foliage of trees of Gleditsia japonica 
attacked by Thyronectria austro-americana apparently vary according 

‘to the part of the growing season during which they occur. If the lethal 
attack is early in the season, there is a sudden wilting of the foliage with- 
out change of color or leaf-fall. If late in the season, there is a wilting, 
yellowing and premature fall of the leaflets. In the latter case growth 
appears to be perfectly normal throughout the spring and early summer. 
Then ensues a period of several weeks during which wilting, yellowing 
and fall of leaflets takes place, until eventually the diseased tree is com- 
pletely defoliated and there remains only the leaf rhachises and the 
fruit pods. The final condition is illustrated (Pl. 1, fig. 2, 3) in photo- 
graphs taken October 7, 1937. 

All of the affected trees were characterized by an extremely heavy fruit 
crop, quite in contrast to the almost fruitless adjacent healthy trees. It 
seemed as though the fungus present in the tissues during the short 
period of infection had markedly increased the capacity of the tree to set 
and mature its fruits. 

Since a symptom is a manifested difference from normal behavior of 
the host, occurring as a result of the disease, excessive fruiting should be 
included here as a definite symptom. Although most texts of Plant 
Pathology do not list this phenomenon as an indication of disease, it is 
an observed fact that decrepit trees suffering from certain diseases pro- 
duce abnormally heavy crops just prior to death. Thus the girdling of 
grape vines as practiced by some growers in Europe increases the crop 
(Fairchild 1939). Likewise flowering dogwood and crab-apple nearly 
girdled by boring larvae often display the same result. 

In passing it is of interest to note that mature seeds from the legumes 
of the diseased trees under my investigation proved to be highly viable. 
In a test with seeds from one of them, 94, out of 100 seeds planted, 
germinated and grew. When surface sterilized with a 10% suspension of 
chlorinated lime in water for ten minutes and then placed on sterile slants 
of potato dextrose agar, no fungus developed and the seeds germinated 
normally. This proved that though the fungus had influenced seed pro- 
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duction and had invaded even the smallest branches it had not contami- 
nated the seeds themselves. 

In addition to the foregoing external symptoms there was a discolora- 
tion of the wood of the youngest annual ring throughout the trunk and 
branches, visible when the bark was removed or a branch cut (Pl. 1, 
fig. 4 A-F). As in the elm tree wilts, that is, the Dutch Elm Disease, 
the Cephalosporium and the Verticillium wilts, this discoloration was 
limited to the vessels of the sapwood and appeared to be the result of a 
gum-like substance secreted there by the protoplasm. Comparable to 
Cephalosporium wilt it is limited to the aérial parts of the tree and (PI. 1, 
fig. 4 G) was not seen at all in the roots. The browning of vessels in the 
Dutch Elm Disease and Verticillium wilt, as is known, often occurs in the 
roots, a correlation with the demonstrated fact that those diseases often 
spread through the soil. All observations on the other hand, indicate 
that the Thyronectria wilt of Gleditsia spreads a€rially only. 

The universality of discoloration of the latest annual ring throughout 
the trunk and crown, accompanied by mycelial occupation of the dis- 
colored tissues, startlingly reveals the rapidity of development of infec- 
tion in an infected tree. The discoloration extends from the base of the 
trunk to even the smallest twigs. This fact is graphically pictured in 
Plate 1, figures 4 A to F which are photographs of sections of branches 
of various sizes from different parts of the tree which died in October 
1937. From these it is plain that there is no discoloration as a result of 
the disease except in the growth ring of the current season. The dark 
centers of the branches (fig. 4 A-C) should be disregarded since the 
heart wood of Gleditsia is naturally red in color. The same condition 
was observed in the tree which died in the fall of 1938. It indicates in 
each instance that fungus invasion had taken place entirely within the 
one growing season. 

Experience with such diseases shows that virulence of this kind is 
much more frequent, to say the least, if pathogen and suscept are of 
different geographical origin. Thus as between the Thyronectria wilt 
disease on the one hand and chestnut blight and the Dutch Elm Disease 
on the other, there is a close parallel in that the suscept in each instance 
is native to one hemisphere and the pathogen to the other. The fungus 
parasites in all three diseases show their great virulence only when attack- 
ing hosts which have not evolved a high degree of inherent resistance 
after centuries of association with the fungus concerned. Thyronectria 
austro-americana is thus another example with respect to its pathoge- 
nicity of what is little short of being a common principle. To be more 
explicit, Thyronectria austro-americana is a fungus native to America 
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which makes an extremely rapid invasion of the oriental honey-locust 
tree, Gleditsia japonica, while it is only mildly parasitic on its natural 
associate the truly American Gleditsia triacanthos, because on this host 
the lesions are narrowly localized. 

Swift and universal as may be the invasion of G. japonica by T. austro- 
americana it has been discovered that the first attack is not always 
immediately fatal. A photograph of a cut through a branch from the 
tree which died in June 1933 (Pl. 1, fig. 5) shows a slightly different 
story than those discussed immediately above. Here the tree wilted 
and died in the early spring soon after the leaves reached full size and 
the first spring vessels had been laid down. But as can be seen there is 
a ring of white unstained vessels between the two rings of discolored ones. 
Apparently the fungus invaded the tree in 1931, then failed to show in 
the 1932 wood and produced no obvious symptoms until the spring of 
1933 when the vessels were again invaded and the tree died. No reason 
can be suggested for this pause in the course of the disease other than 
that the tree was able to sustain the first attack of the fungus but suc- 
cumbed to the second. A similar phenomenon is often seen in elms and 
maples which though infected for a period of years by the vascular 
parasite Verticillium Dahliae show little external evidence of its presence. 

Generally speaking, in all these cases of wood discoloration formed by 
the tree itself in response to fungal injury the color tint is characteristic 
for the host tree species. Thus, contrasting with the brown seen in 
diseased American elms and the blue-green in Norway maples, that seen 
in gleditsias is a red-orange (Bittersweet Orange darkening on air 
exposure to Grenadine Red, Ridgway, Pl. II). The discoloration in the 
wood is caused by large amounts of colored gum collecting first in the 
vessels and then in nearby cells. In sections seen under the microscope 
droplets of it appear first oozing out through the pits into the cell 
interiors until vessels are completely occluded and their conducting 
function blocked. Hence, the leaves of the tree wither and die for lack 
of water, because of obstruction to the transpiration current. 

B. B. Higgins (1919) has given a careful account of gum formation 
as a result of fungus attack in many woody plants. He concluded that 
the presence of the fungus stimulated excessive production of a pectin- 
dissolving enzyme which was present in small quantities in healthy wood. 
As a result of the increased enzyme present the middle lamellae of cells 
near the fungal hyphae were dissolved and the resultant gum forced its 
way into vessels and companion cells through pits in the walls. This 
seems a plausible explanation which accords with my observations, 

Higgins, working with slow growing fungi, found that the gum-blocked 
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conducting cells in many cases afforded a successful wall against fungus 
advance and that the phenomenon itself was an attempt on the part of 
the tree to check the disease. And, in the case of open wounds extend- 
ing through the bark of such trees as peaches and plums, the thick gum 
sealed over the wounds and prevented the entrance of disease causing 
organisms. In the case of Gleditsia japonica, however, the power of 
producing gum is not a benefit and is in effect a major factor in the 
killing of the tree. By that I mean to say that it is the gum, rather 
than an accumulation of mycelium, which clogs the water-conducting 


‘tissues and is the direct cause of thrombosis. 


That the gumming and discoloration was associated directly with the 
presence of the fungus was proven by 300 tissue cultures from the three 
trees of G. japonica and fifty from two trees of G. triacanthos. All these 
were aseptic transfers of small chips of wood from discolored areas to 
test-tube slants of potato-dextrose agar. In every case, only one and 
always the same fungus grew out onto the agar while similar transfers 
from normal white sapwood, normal red heart-wood, and all wood chips 
from roots of diseased trees remained sterile. 

There were no external signs of the causal organism at the time the 
tree died. Because the wilted trees were considered a dangerous source 
of infection for their neighbors they were cut and all parts removed and 
burned except for a few pieces kept for study. But, that fungal fructi- 
fications would have formed on standing dead trees, just as they did in 
the reserved pieces, is reasonably certain. 

On these cut pieces of log, some kept in the moist greenhouse and 
others in a shady place out of doors, orange or yellow-brown fungus 
pustules began to burst through the bark, mainly at the lenticels, in 
about 45 days and commenced to produce pinkish orange cirri of pycno- 
spores immediately, and these spores when plated out grew into the same 
type of mycelial mat as had been cultured from the tree a month and a 
half before. Therefore, fungal fructifications of the kind noted on the 
stored logs may be recognized as an external sign of Fhyronectria 
disease. The changing character and appearance of these fructifications 
were carefully observed over a period of many months, in fact up until 
they had run their course. 

During the spring, summer, and fall following storage of infected logs, 
pycnospores continued to be produced during damp weather from the 
pustule-like stromata. By this time the logs both indoors and out 
appeared thoroughly dead. By the end of September, however, small 
dark brown knobs arose on the stromata on the logs which had been kept 
out of doors. They proved to be the primordia of perithecia. Until then 
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the pustules were those of pycnidia only. By November first the peri- 
thecia had expanded in size, covering and hiding the exit passages of the 
pycnidia. Their outer walls were a light velvety-brown, exactly the color 
and texture of Spegazzini’s type collection for Thyronectria austro- 
americana from South America, but the asci inside of them were still 
immature. Examinations were made of the perithecia at biweekly inter- 
vals thereafter to determine when the ascospores first became mature. 
This was not the case until the middle of January, just seventeen and 
one-half months after the logs were cut. From that date on ascospores 
developed and discharged promptly in great abundance. It was this 
discovery of the period of ascospore discharge which suggested that 
infection of the trees which died so rapidly probably took place in 
February or March before or at the time of the beginning of the spring 
uprush of sap which could carry the small spores (noted below) through 
the vessels to all parts of the trees. : 

Perithecia on parts of logs exposed to the same degree of moisture 
seemed to mature together, for example, those on the north side of logs 
and not right down by the wet earth. For about a month and a half 
after the ascospores began to emerge the perithecia were a light brown 
and then they began to darken, in time becoming almost black. The 
blackening was associated with the cessation of active growth as the 
less favorable weather of summer came. Finally by fall the crops of 
perithecia were found to be about exhausted and the bark supporting 
them quite decayed and falling from the wood. . 

Internal signs comprise mycelium and conidia. Microtome sections 
fresh cut from the wilted tree showed first of all the obvious colored gum 
in the vessels of recent growth. Careful search then revealed here and 
there a few strands of fungus mycelium in vessels not yet closed by gum. 


These hyphae were very fine, 1 to 1.6 microns, in diameter and displayed — 


septa 20 microns or more apart indicating that they had grown rapidly, 
as was shown later by comparison with cultures. 

At this stage of development there was no evidence of compact masses 
of hyphae completely blocking vessels and cutting off the sap flow as 
has been seen in leaf petioles of Ailanthus infected with Verticillium. 
There were only the occasional hyphae here and there, always confined 
to vessels, and visible only in those vessels which were not yet completely 
blocked by gum. From this evidence it has been concluded that there 
must be some poisoning of the wood tissues in cells to either side of those 
actually occupied by the fungus, and that as a result of this poisoning, 
excessive gumming of vascular tissues by the tree, perhaps attempting 
to defend itself, results in the clogging off of water and food transpiration 
and the ultimate death of the tree. 
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But preparations carefully embedded in celloidin and stained showed 
still another sign of great significance, one which may have explained 
the rapid spread of the fungus to all aérial parts of the tree in such a 
short time. This is the discovery of small groups and clusters of one- 
celled hyaline conidia crowded into the tapered ends of still unclogged 
vessels. Occasional hyphae running both crosswise and lengthwise in 
the vessels were seen to be budding off these spores from short sterigmata 
on their lateral walls, borne much in the manner of spores in the heads of 
the gray mould, Botrytis cinerea. Once freed in the vessels of the tree 
these small spores (1.0-1.6  3.2-6.4 u in size) had apparently been 
carried in the sap stream and jammed against the end plates of the 
vessels there to germinate and so pass infection through the pits (Pl. 4, 
fig. 1-3). 

Returning to the mycelium symptomatic picture, it was, as described 
above, notably meager in affected tissues examined immediately at the 
time of the death of the diseased trees. But the picture developed much 
greater prominence in the stored logs and there is no reason to think that 
this would not have occurred in the dead trees had they been left 
standing. 

When the fungus pustules or pycnidial stromata were first seen on the 
cut logs, about forty-five days after the tree had been removed from the 
Arboretum, these logs were carefully examined and small pieces cut out 
for subsequent microscopic study. The outer bark was still green and 
alive, and except for the fungus pustules protruding from the lenticels 
little obvious change had taken place in the logs since the tree was cut 
down six weeks before. The following day in the laboratory sections of 
the bark and wood were cut on a sliding microtome and treated according 
to the method for staining rust mycelium in woody tissues suggested by 
W. G. Hutchinson in Phytopathology for 1936. This staining technic 
proved very rapid and effective, yielding permanent slides without 
embedding which showed up the fungus hyphae very clearly in the wood 
and at the same time indicated the condition of diseased and healthy 
host cells. = 

Briefly this method is as follows: sections of fresh living wood are 
cut wet into water then stained immediately in a saturated solution of 
Orseillin BB in 3% acetic acid for five or more hours, rinsed in 40% 
ethyl alcohol and counter stained in a saturated solution of aniline blue 
in 3% acetic acid, for half an hour, rinsed again rapidly in 40% alcohol, 
destained four or five minutes in 95% alcohol, dehydrated and mounted 
in balsam. The process is not very exacting, and results because of their 
irregularity (which might be exasperating in other cases) are ideal for 
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the study of the mycelium and host cells. Among a number of sections 
treated the same way, there was a wide range in degrees of staining. In 
parts the mycelium was dark blue against the red wood cells and in 
others the hyphae were almost colorless while their contents and nuclei 
were bright red. 

These sections revealed quite a change in the microscopic internal signs 
of the disease. The mycelium instead of being limited to a few strands 
and spores in the open vessels of the last year of growth had now branched 
out to invade other cells, and cells as yet not occupied by the fungus 
appeared to be still living and normal. In all the vessels there were snarls 
and cables of mycelium which branched and anastomosed frequently and 
which occupied the lumina or followed the walls and branched into or 
through pits into neighboring cells. Radial sections showed that 
mycelium had already entered nearly every cell, parenchyma, tracheids, 
and fibers indiscriminately for about 5 mm. inwards from the cambium. 
It had followed rays centripetally 10 mm. or slightly more and branched 
out into occasional parenchyma cells into the 8 mm. depth. Next the 
bark most cells especially in the rays were heavily choked by gum but 
here and elsewhere the gum no longer seemed to serve as an obstacle for 
the fungus. 

All mycelium was intracellular, with no structures specialized for the 
absorption of food such as haustoria. Passage of hyphae from one 
closed cell to the next was always through pits, the fungus thread usually 
running along tight against the wall and branching at right angles 
through several pits in a row. No doubt, the several branches which in 
many instances joined together again on the other side of the cell walls 
made up for the reduction in diameter or constriction of the hyphae as 
they passed through the small openings of the pits (PI. 4, fig. 4). Often 
two or more hyphae in the same cell were seen to be joined by short 
straight connecting links like the rungs of a ladder and, as has been 
mentioned, hyphae in the open vessels were in many cases bunched to- 
gether closely like the strands of a cable. The “cabling” of aérial hyphae 
was also noticed as a very pronounced characteristic of this fungus when 
cultured on agar media and so many hyphae were bunched together as 
to be visible to the naked eye, strands forming up to 0.5 mm. in diameter. 


THE THYRONECTRIA CANKER OF 
GLEDITSIA TRIACANTHOS*1i. 


The unhealthy condition of many of the large trees of American honey- 
locust, G. triacanthos, on Nantucket Island, Massachusetts, called atten- 
tion in 1935 to the study of the possible cause. Although these trees are 
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fairly numerous and several of them are among the largest trees on the 
island, they are not native to Nantucket, but have been introduced from 
their natural range in the Middle West where they thrive in moist rich 
river bottoms. Until recently they appeared to stand the rigors of the 
Nantucket climate very well. 

However, in the last few years it may be said that none are really 
healthy. All show some dead branches and dead patches of bark or 
“limited cankers,”’ and since 1935 several have died and been removed. 
It is as though some factors have entered into the scene recently which, 
combined with cold winters, have made a total environment which is 
intolerable for their continued normal existence there. This is deduced 
from the fact that there are in several places the sturdy frames of large 
well-formed trees which must have thrived until very lately in order to 
have attained such size and symmetry. 

One very important factor which has turned the tide for this tree 
species is the bark disease to be described. It is a canker which has been 
shown to be caused by the same widely distributed fungus Thyronectria 
austro-americana which, manifesting itself as a vascular parasite, killed 
the Japanese gleditsias in the Arnold Arboretum, and which has been 
discussed above. 

The first noticeable evidence of the disease is the appearance of oval 
slightly depressed or flat areas on the smooth bark of branches, usually 
on the under side and surrounding the point of infection. This point is 
most often a dead branch-stub, or a gash in the bark where the fungus 
has established itself first on dead tissue. 

After the development of the first flat areas there are two courses 
manifested in the sequent history of the disease. The fungus may be 
checked in its advance and after a time die out. In this case the tree 
grows a callus around the limits of the canker where the cambium has 
been killed and a ridge will form outlining the dead area. In a year or 
two dead bark sloughs off leaving the wood exposed, and frequently 
serious rotting fungi enter by this door. Polyporus sulfureus and Fomes 
applanatus are the two commonest secondary parasites in Nantucket in 
this connection. Thus, even though the Thyronectria may die out in a 
canker, it has immeasurably shortened the life of the tree by opening a 
way for the wood destroyers. 

The alternative and more important course for the disease is that the 
fungus may live and the canker continue to enlarge. This has been the 
course in most cases observed in Nantucket where the trees have been 
weakened by inimical environmental conditions such as the dry summers 
and cold winters which have been especially noticeable since 1932. It 
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must be remembered that the dry sand and gravel of an ocean island are 
a great contrast from the deep moist earth of the rich river valleys of 
Indiana and Ohio. Thus the tree is handicapped here in its struggle 
against a fungus which in the mid-west may be a less important adver- 
sary. In any event the cankers do usually enlarge and in most cases the 
rate of spread is about six times as fast lengthwise of the branch as it is 
around it, an addition of two inches in width being accompanied by a 
twelve inch lengthening of the diseased area. Actual measurements have 
indicated that a longitudinal increase of a foot a year was a common 
rate of spread in Nantucket from 1935 to 1939, though not always the 
maximum. One large tree (2 feet d.b.h.) which also had Armillaria 
mellea attacking the roots, showed contiguous bark cankers on the north 
side of the trunk and the sides of nearly all branches not directly exposed 
to the sun. It died within three years of first noticed signs of attack. 

It will be readily realized that at the common rate of spread of twelve 
inches vertically and two inches laterally even a single canker must soon 
encircle large branches and when this happens symptoms of girdling of 
course appear. Since this process is relatively slow the most obvious 
condition is a sickly appearance of branches above the encircling cankers, 
Foliage on them is thin and when girdling is completed during the sum- 
mer, leaflets on these branches turn yellow and drop one by one to the 
point of entire defoliation. If girdling is completed in the fall or winter 
the branches above fail to leaf out in the following spring. In either 
case many dead branches result, and this is true of nearly all the 
gleditsias on Nantucket Island at the present time. 

Cankers which spread unusually rapidly in a vertical direction some- 
times kill a band along the underside of large branches and run clear 
to the ground giving the same effect as that caused by a small lightning 
bolt. Several such cases have been seen. 

A summary of external symptoms includes: (1) Flattened elongate 
bark cankers or patches from which the bark has fallen and left the wood 
exposed. (2) Thin, or yellowed foliage of branches here and there in 
the crown of the tree. (3) Numerous dead branches often of consider- 
able size. (4) Bands of killed tissue or exposed wood limited to one 
side of the tree but extending for long distances vertically, often clear 
to the ground. 

A slash with an axe or a section through a branch canker reveals that 
the canker is sharply delimited by a red-orange discolored area of the 
same tint as was seen in the infected vessels of Gleditsia japonica. But in 
this case the color is not confined to any one growth ring. Ina cross sec- 
tion through the cankered limb it is a band of red, two to five millimeters 
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in width, completely surrounding the infected area which is light pink- 
gray in color, and separating it from the normal white sapwood. That this 
band of gummed cells affords at least a temporary barrier to fungus 
advance is evident from a comparison of the rate of disease-spread here 
with that in Gleditsia japonica. Proof that the red band indicates the 
limit of infection was supplied by culturing from both sides of it. No 
fungus grew from chips cut out of the wood on the white side while 
chips from the other side yielded the typical mycelial growth. Some cuts 
through older cankers showed several concentric bands of red as though 
the tree had supplied the second and third barriers successively as the 
fungus penetrated the first and second. These secondary barriers ran 
back and slightly under the white wood leaving it on the outside 
next the bark where it grew into a callus on either side of the lesion. 
Callus was never seen to develop at the ends of active lesions where the 
rate of spread was so much more rapid. 

Since little care was expended on the most of the Nantucket trees by 
the owners, it was possible to observe the fungus fruiting on cankers, 
and on dead branches and trunks. 

Pycnidial stromata push through the outer bark mainly at the lenti- 
cels all over a first year canker even close to its borders. They usu- 
ally emerge in the spring a light yellow-brown and exude orange 
colored cirri of pycnospores during periods of damp weather. As the 
summer wears on they darken almost to black and in the fall their place 
on the top of the stromata is taken by dark yellow-brown perithecia of 
the ascosporephase. 

These clusters of perithecia vary considerably in color according to the 
weather and their age, the range being yellow-brown, or gray, to quite 
black when dry, but they are always soft and fleshy when wet and once 
seen can be recognized easily at any time (PI. 2, fig. 1, 2). 

Signs of the fungus are also found below the-bark. As might be ex- 
pected mycelium and the same small conidia reported for the wilt disease 
appear again here with a few modifications. 

Whereas the lineal growth of the fungus was very rapid in the vessels 
of Gleditsia japonica, in the canker disease it is relatively slow and cor- 
responding differences occur. By the time a canker of the bark is evi- 
dent, mycelium can be found not only crowding inside the vessels but 
also branching out into most of the cells under the bark, though the 
bark itself is almost free of it except under the lenticels from which 
stromata are emerging. The hyphae in this case are as a whole larger 
in diameter, 2.1-3.2 4, more sinuous, and composed of shorter cells, 
10-16 p long, and there are more of them in each cell than there were 
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at the time of death of the Japanese tree. This condition is almost 
exactly comparable to that observed in logs of G. japonica which had 
been cut and stored for about two months, except that centripetal pene- 
tration is not so deep. 

Also noted were the same small hyaline conidia abstricted from short 
sterigmata on the side walls of hyphae in open vessels. No satisfactory 
explanation has been worked out as to why they are less effective in 
spreading the canker than they are in the wilt disease. Perhaps the 
slower penetration of the fungus into the wood outside the open vessels 
gives enough time for the vessels to become clogged with gum before 
the hyphae can reach them and produce spores. Anyway there is a dis- 
tinct concentration of hyphae in the vessels and they with the small 
spores may account for the approximately six to one ratio of longitudinal 
to peripheral increase in canker size remarked above. 


ETIOLOGY OF THE THYRONECTRIA DISEASES 


In a discussion of the morphology and development of Thyronectria 
austro-americana mention must be made first of the excellent paper by 
Miss C. Lieneman which appeared in Mycologia (1938) after my investi- 
gations had been under way for several years. By that paper she became 
the first to report the conidial phases of this fungus. Most of her 
observations agree exactly with mine so that only the differences need 
be pointed out. Some of these discrepancies between her interpretations 
and mine have, I believe, real significance in placing this fungus, and 
the entire genus Thyronectria in proper relation to other Ascomycetes 
whose life histories have been worked out in detail, and more will be 
made of this point at the end of the discussion of etiology. 

The pathogen was consistently isolated by aseptic tissue transfers 
from both suscepts, Gleditsia japonica and G. triacanthos. It was carried 
in pure culture by hyphaltip transfers. And by the usual dilution meth- 
ods, single ascospores and single pycnospores were easily separated on 
petri dishes, and then removed to agar slants as monosporic cultures for 
study and inoculation purposes. 

Some mention was made of the nature of the mycelium under the 
discussion of internal signs for the two diseases of Gleditsia caused by 
this fungus. It grows readily in pure culture on all of the commonly 
used solidified agar media, and is similar in every way to that seen in 
the vessels of the diseased trees. In this connection is noted the fact 
that at first and at the edge of cultures where growth is progressing 
rapidly, the hyphae are slender (1—1.7 u diam.), and the septa are widely 
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spaced, usually 20 u or more apart, while in the center of the cultures 
where growth is slowing up they are thicker (2.1-3.2 1 diam.) and com- 
posed of shorter cells (10-16 4 long). And there is a strong tendency 
for several aérial hyphae to run side by side in a cable-like formation. 

Erect hyaline simple or branched conidiophores begin to appear about 
the third day after the inoculation of the medium and they bear minute 
hyaline one-celled conidia in great profusion. This phase might be 
classified as a Sporotrichum. Such conidia, as well as those budded from 
the sides of recumbent hyphae, form a wettish orange-colored slime on 
the agar surface. Here the cells swell and germinate into hyphae or 
bud off a great variety of shapes and sizes of other conidia (Pl. 4, 
fig. 5-9). 

As the cultures dry out, provided they are exposed to light, the 
mycelium balls up here and there on the agar surface to form white, 
felted, botryoidal pycnidia with black top surfaces which crack and 
exude orange-colored cirri of spores of the same size and shape as spores 
newly borne on the earlier hyaline conidiophores (Pl. 4, fig. 13-25) or 
as seen in the pycnidia which develop on diseased trees. Miss Lieneman 
failed to note that pycnidia do not develop in cultures kept in total 
darkness. Perhaps this peculiar stimulating action of light has a con- 
nection with the fact that immature spore-producing stromata are formed 
on the surface of the bark, and not in darkness under the bark. It might 
well influence the direction of flow of nutriment through embedded 
hyphae which supply the food for external stromata. 

A comparative study of the rate of growth of the pathogen on nine 
common agar media was made and none was found superior to potato 
dextrose agar (400 : 20: 25 grams per liter). On’potato dextrose agar 
petri-dish colonies of T. austro-americana averaged 81 mm. in diameter 
after eleven days at 70° F. This rate was compared to an average 
diameter of 40 mm. for Verticillium Dahliae, and of 15 mm. for the elm 
wilt Cephalosporium, two other wilt causing organisms which were run 
in parallel cultures. It was hoped that a comparison of dry weights 
might also be made by the expedient of culturing in a liquid medium 
and then filtering it off; but except for a very limited yeast-like budding, 
T. austro-americana sould not grow in a liquid. 

Many attempts were made to get perithecia in culture, using as a 
source of inoculum single and mass ascospore and tissue isolations origi- 
nating from both Nantucket and the Arnold Arboretum, singly and in 
combination. Only one case in the several hundred cultures made and 
carried over the last four years brought success in the form of several 
dark brown somewhat furry perithecia containing typical ascospores, 
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normal in every way including viability. This particular culture was on 
a pencil-sized twig of Gleditsia triacanthos with the bottom end wrapped 
in absorbent cotton and pushed into a large test tube; 10 cc. of water 
and then a few chips of paraffin were added and the whole autoclaved. 
The paraffin as it melted and formed a layer over the wet cotton reduced 
the humidity within the tube, retarded drying out and reduced aérial 
growth outside the twig toa minimum. This was an attempt to simulate 
natural conditions. Inoculum for the successful tube, as with nine 
others of that experiment, was from pure cultures from both the Arbore- 
tum and the Nantucket isolations, and this batch of tubes was kept in a 
37-43° F. cold room for the eighteen months before maturity of the 
ascospores. 

Miss Lieneman reported having had two perithecia form in just one 
of her cultures after four months of growth on agar. It is interesting 
to remark that both her culture and mine which did bear perithecia came 
from mixed inoculum and not from single spores. Such scanty results are 
insufficient evidence of heterothallism, but are noted for what they are 
worth in the light of later studies of the perithecia. 

Thyronectria austro-americana in nature has always been collected on 
the bark of Gleditsia, except for one doubtful record on Acacia, in South 
America. To see what host preference the fungus might show in culture, 
twigs cut from tagged plants in the Arnold Arboretum were placed in 
large culture tubes as described for the perithecium cultures and these 
were inoculated with mycelium. The nine hosts chosen were those on 
which other species of T/yronectria had been reported as occurring in 
nature, except for Gymnocladus which was selected because it is taxo- 
nomically close to Gleditsia, both being caesalpinioid legumes. 

Appreciable growth occurred on twigs of Gleditsia triacanthos, Ulmus 
americana, Fraxinus americana and Gymnocladus dioica and ‘‘prefer- 
ence” descended in that order. It is indeed strange that the mutually 
unrelated Ulmus and Fraxinus came next to the natural leguminous host 
Gleditsia and that they are preferred to the only other leguminous plant 
Gymnocladus. In fact there was such good growth on Ulmus and 
Fraxinus in culture that it is a little surprising that the fungus does not 
include these two hosts out of doors; but no substantiated reports of 
such occurrence have been found. 

Experimental proof of the pathogenicity of Thyronectria austro- 
americana was first established in an inoculation experiment in which 
30 seedlings of Gleditsia japonica were injected with a water suspension 
of pycnospores from cultures isolated from the Arboretum trees. Twelve 
trees, or 40 per cent, became infected and soon wilted and died. The 
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.- pathogen was readily isolated from discolored wood and no other fungus 
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was present. All controls remained healthy. This experiment was 
recorded in my preliminary report of the Thyronectria diseases (Seeler, 
1939). 

Since then the experiment has been repeated as follows. Forty-two 
one-year seedlings of Gleditsia japonica were planted in five rows on 
eight inch centers and maintained for a full year in the plantation. The 
experiment, therefore, was made on well-established two-year-old seed- 
lings. After wiping the bark of the experimental plants with seventy 
per cent alcohol, a suspension of pycnospores in sterile water was injected 
in two places on the stem of each with a hypodermic needle. The inocula 
used were of single pycnospore origin derived from cultures obtained 
from my Arnold Arboretum and Nantucket collections. In making the 
experiment the respective inocula were alternated, so that one-half of 
the plants were inoculated with the Arboretum fungus and the other half 
with the Nantucket fungus, seventeen plants in each set. The following 
results were obtained. Of the seventeen plants inoculated with pycno- 
spores of Arnold Arboretum origin, fourteen or 82% became infected and 
died; three gave negative results. Of the seventeen plants inoculated 
with pycnospores of Nantucket origin, twelve or 70.6% became infected 
and died; five gave negative results. The totals for both sets were: 
thirty-four trees inoculated, twenty-six with positive results, eight with 
negative results. The percentage of infection was 74.3. A middle row 
of eight control plants, having been subjected to the same treatment 
except for actual inoculation, remained free of disease. Thyronectria 
austro-americana was readily obtained in culture from the infected plants. 
It may further be noted that the internal symptoms in the affected plants 
were like those described for the large trees in the Arboretum that died 
of the disease. Hence, we conclude with certainty that T. austro- 
americana is pathogenic in relation to the host, G. japonica. Moreover, 
it is virulently pathogenic for seedlings as well as for adult trees. 

Parallel with these experiments, tests were made of the pathogenicity 
of Thyronectria austro-americana for seedlings of Gleditsia triacanthos. 
Two-year-old seedlings were injected with the same inocula as above, 
at the same time and by the same technique. All experimental plants 
resisted infection and remained healthy as did the controls. These 
results confirm the conclusion reached from field observations, that 
G. triacanthos is much more resistant to Thyronectria disease than 
G. japonica. 

In any disease it is very important to know how the pathogen is carried 
to the suscept. The first impression gained from an examination of 
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sections through mature perithecia of Thyronectria austro-americana is 
that its spores are freed by the disintegration of the ascus walls while 
still inside the perithecium. Many spores are seen to be loose there, 
and in older perithecia the walls of the asci have disappeared entirely. 
A dissolution or evanescence of the ascus walls would preclude the 
possible active discharge of spores into the air by the asci. It would 
probably mean then that the ascospores merely oozed out of the peri- 
thecium and were washed away from the ostiole by rain or carried on 
the feet of animals. Such is the case no doubt to a certain degree, but 
experiment has revealed a more important means of spread. 

Asci do actually shoot out the spores from newly matured perithecia. 
Stromata collected in March were placed in damp chambers and above 
them glass slides were supported at varying heights. The next day the 
slides were examined through the microscope and ascospores were seen 
adhering to all slides which had been within 2.5 mm. vertical distance 
from the nearest perithecium. Almost as many spores reached and 
stuck to slides at 2 mm. as stuck at 1 mm., indicating that 2 mm. 
might be called the average vertical range of spores. On slides 2 mm. 
or closer most of the spores stuck in groups of eight, suggesting that each 
group was shot accurately from one ascus; beyond 2 mm. spores were 
scattered. The experiment was repeated in a vertical position using 
slides wedged in Coplin jars and spores stuck on a slide as far as 3 mm. 
horizontally from the nearest perithecium, but dropped down before 
reaching a slide at a distance of 4 mm. 

All of this goes to prove the point that ascospores are wind-borne in 
the case of T. austro-americana, and as can readily be seen, this would 
have an important bearing on any control of the disease which they 
initiate. In general, spores carried by the wind can travel longer dis- 
tances more quickly than those which are merely splashed about by the 
rain, etc. as are, for instance, the pycnospores. 

There are a number of puzzles in the development of the ascus and 
perithecium of some members of the Nectriaceae which have had no 
satisfactory solution. Gwynne-Vaughn and Barnes (1937 p. 248), after 
a careful summary of Dodge’s classic work with Neurospora, go on to 
say of Nectria cinnabarina, “‘when a perithecium is about to be formed 
a coil of hyphae larger than the other elements of the stroma appears a 
little below the surface, and probably represents the remains of what- 
ever sexual apparatus originally gave rise to ascogenous hyphae”; then 
about Nectria galligena they go on to say, “oogonial cells have been 
observed but they degenerate early and ascogenous hyphae arise from 
vegetative filaments.” Authorities given for these statements are Mayr 
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(1882), Line (1922), Cayley (1921), Dillon-Weston (1925). That is 
the extent of relevant comment for the Nectriaceae. It was also the 
latest view held until Miss Lieneman in 1938 for Thyronectria denigrata 
(now T. austro-americana) noticed the presence of a cluster or coil of 
multinucleate cells near the surface of the pycnidial stroma. She re- 
marked (p. 498) “They are interpreted as being Woronin hyphae. No 
trichogyne has been observed.” She went on to say (p. 501), “The asci 
seem to arise from delicate uninucleate flattened cells at the base of the 
perithecium.” 

Thus the idea has been that there are Woronin’s hyphae, ascogenous 
hyphae, croziers, etc. found in the Nectrias but that these by evolution 
have ceased to function in any nuclear fusion phenomena. Possibly this 
concept may hold for the genus Nectria, though Miss Cayley (1921) the 
chief authority for the Gwynne-Vaughn and Barnes conclusions, con- 
ceded that several points were in doubt because the morphological details 
of NV. galligena were too small to be seen clearly. 

I believe, however, that the Woronin’s and the ascogenous hyphae are 
organically connected, that they are truly functional in Thyronectria 
austro-americana, and that they have not degenerated as Miss Lieneman 
suggested. 

The drawings in Plate 3 illustrate the development of a perithecium 
as revealed by my studies. First, there are large cells or groups of 
cells, the Woronin’s hyphae, near the surface of pycnidial stromata. 
They were multinucleate as observed, and had necks or trichogynes 
which stained more darkly than the uninucleate vegetative cells of the 
stroma. The trichogynes led up to and beyond the surface, often being 
prolonged into slender hyphae which grew out of the top of the stromatal 
surface for a long distance (PI. 3, fig. 3, 5). Ome case was seen where 
this trichogynous hypha had stopped shortly above the surface, and 
adhering to it were three typical pycnospores (Pl. 3, fig. 1). Unfor- 
tunately the nuclear condition did not show in this case and the cells 
seemed empty. 2 

Further growth takes place as the large multinucleate cells divide and 
the smaller uninucleate cells of the stroma are arranged around the 
outside like tiles on the surface of a globe. Soon the condition shown in 
the photograph of Plate 2 figure 4 is reached; a hollow flattened sphere 
encloses the dark multinucleate ascogenous hyphae, and growing down 
from the roof of the perithecium are uninucleate filaments which are here 
referred to as “pseudoparaphyses.”” At this stage an off-center slice 
15 uw thick through the young perithecium (PI. 3, fig. 2 A, B) demon- 
strates the fact that the ascogenous hyphae are in the bottom of the 
cavity in a loose net and that they are multinucleate. 


422 JOURNAL OF THE ARNOLD ARBORETUM [voL. XXI 


The next step is illustrated in the photograph of Plate 2 figure 6 and 
the drawings of Plate 3 figures 4 and 6. Referring to the drawings, 
taken from the same section figure 6 shows the filamentous pseudo- 
paraphyses just touching the bottom of the perithecial cavity where the 
ascogenous hyphae lie. It can be seen that the pseudoparaphyses are 
uninucleate and that they branch acutely in a downward direction. 
Figure 4 (Pl. 3) illustrates the apex of the same perithecium and shows 
the upper attachment of the pseudoparaphyses and the ostiole opening 
schizogenously. In Plate 2 figures 8 and 7 in that order show the two 
final steps in perithecial development. In figure 8 the asci are growing 
up through the pseudoparaphyses; the latter are beginning to disintegrate 
and gelatinize first in the ostiolar region. Figure 7 shows a newly matured 
perithecium containing mature asci and with the typical short papilla 
on the right; the ostiole, now entirely open, is lined with periphyses. 
_ The development of croziers, asci and ascospores is, as Miss Lieneman 
remarked, quite typical for the Ascomycetes and she has illustrated it 
well in her figures 29 through 41. 

So far as is known to me the only other reference in the literature to 
such pendant pseudoparaphyses as I have described above was given by 
C. A. Arnold (1928) for the sordariaceous fungus Sporormia leporina. 
Arnold illustrated and described the filaments descending from the roof 
of the perithecium and not arising from the floor as do true paraphyses. 
However, he said that after the filaments touch the bottom, the ascog- 
enous hyphae appear to rise from their tips, which turn back on them- 
selves and elongate upwards. I have not seen Sporormia, but I suspect 
strongly that the ascogenous hyphae develop at the bottom of the peri- 
thecial cavity entirely independent of the pseudoparaphyses and directly 
related to the ascogonium of the perithecial initial just as I have de- 
scribed for Thyronectria austro-americana. Moreover, I believe, judging — 
from what I have seen of other species in herbaria, that this development 
is characteristic for the whole genus Thyronectria, and possibly for at 
least some members of the genus Nectria. 

In conclusion, ascogenic phenomena in Thyronectria austro-americana 
are quite comparable to those recognized for the Ascomycetes in general, 
and not as described by Lieneman. Concurrently the findings of Cayley 
for Nectria galligena and Arnold for Sporormia leporina are open to 
question. 
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SUMMARY 


1. Two tree diseases are caused by the American fungus Thyronectria 
austro-americana (Speg.) Seeler, one a wilt of Gleditsia japonica Miq., 
the other a canker of G. triacanthos L. The speedy killing of three trees 
of G. japonica at the Arnold Arboretum leads to the belief that were the 
pathogen introduced to Japan where it is not native, it might well cause 
the decimation of this tree there. Collections of the fungus have indi- 
cated its North American distribution to be from Nebraska to Massa- 
chusetts southward to the Gulf States. Therefore it is to be expected 
that the canker disease will be reported elsewhere, now that it has been 
recognized. 

2. The wilt disease of Gleditsia japonica develops with amazing 
rapidity, killing affected trees within a single season. It is recognized 
by the following symptoms: sudden wilting of all the foliage in the 
spring, or yellowing and dropping of leaflets to the point of complete 
defoliation if the attack comes later in the season; excessive production 
of flowers and setting of fruits; bands and spots of red-orange discolora- 
tion in the sapwood under.the bark; slender hyaline strands of fungus 
mycelium and minute one-celled conidia in the open vessels of the current 
ring of wood. 

3. The canker disease of Gleditsia triacanthos is slow-acting by com- 
parison and is localized on its host. Its symptoms are as follows: 
elongated, slightly depressed bark cankers; yellowing and gradual de- 
foliation and death of branches girdled by cankers; red-orange dis- 
colored bands in the wood delimiting the cankered areas; abundant 
hyaline mycelium in wood directly beneath cankers. 

4. The etiology of the two diseases is dealt with jointly since they 
are caused by the same fungus. In both cases mycelium is restricted to 
open vessels and is rather scanty in living lesions. On the death of the 
tree or infected parts it immediately becomes abundant. Very soon 
fructifications appear on the surface. Yellow-brown pycnidial stromata 
push out through the lenticels and in about a year and a half perithecia 
replace the pycnidia on these same stromata. Ascospores were shown 
to be forcibly discharged from the asci for about 2 mm. into the air, 
suggesting the importance of air currents as distributing agents of the 
pathogen. 

5. Healthy two-year-old seedlings of G. japonica inoculated with 
pure cultures of T. austro-americana showed all the symptoms of the 
original diseased trees, and the fungus was consistently reisolated from 
resulting infected plants. Seedlings of G. triacanthos similarly inocu- 
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lated exhibited the high degree of resistance anticipated from observa- 
tions of these trees in nature. 


6. The fungus grows well and rapidly in pure culture on agar media. 
In pure cultures using twigs as substrata the fungus showed a definite 
preference for Gleditsia, Ulmus, Fraxinus and Gymnocladus, in that 
order. 

7. The development of perithecia and asci traced by serial sections 
showed that Woronin’s hyphae and ascogenous hyphae function quite in 
accord with the recognized pattern for other Ascomycetes. Pseudo- 
paraphyses in the form of uninucleate hyphae descend from the roof of 
the perithecium and there are no true paraphyses arising from the base 
of the perithecium. This development is typical for the entire genus 
Thyronectria. 


8. A monograph of the genus Thyronectria has been completed and 
will be published in the next issue of the Journal. 
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EXPLANATION OF PLATES 
PLATE 1. 


Photographs concerning the vascular thrombosis of Gleditsia japonica Miq. 
caused by Thyronectria austro-americana (Speg.) Seeler. 


Fig. 1. Branch of healthy tree of G. japonica. Note profusion of leaves 
and absence of legumes. 

Fig. 2, 3. Views of dying tree of G. japonica. Note almost complete de- 
foliation and excessive fruit crop. Fig. 2 shows a close-up of 
branches laden with legumes. 

Fig. 1-3. Taken at the Arnold Arboretum, Jamaica Plain, Mass., on Oct. 
6, 1937. =e! 

Fig. 4 A-F. Cuts through branches of dying tree to show discoloration 
in vessels of most recent growth throughout aérial parts. The 
color was a reddish orange. G. Slanting cut through root of the 
same tree to show absence of discoloration in underground parts. 
Scale is centimeter rule placed in view of the lens. 

Fig. 5. Slanting cut through a small diseased branch of the tree (G. 
japonica) which died during June 1933. The separation of the 
two discolored rings suggests that the fungus had been in this 
branch for about two and one-half years by the time the tree 
died, in contrast to the photographs of fig. 4 which show color in 
only the last ring of wood. X 2. 
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PrATETZ. 


Photographs of Thyronectria austro-americana (Speg.) Seeler, from 
Seeler’s collections from Nantucket, Mass. 1936-39, 


Fig. 1. Perithecial stromata on bark of Gleditsia triacanthos L. The scale 
on the right is in millimeters. > 1.9. 


Fig. 2. Enlarged view of perithecia on a stroma showing shining ostiolate 
papillae and range in color darkness of the side walls. X 16. 


Fig. 3. Median vertical section of a stroma showing the perithecia at 
the top. X 16. 

Fig. 5. Enlarged view in vertical section of two mature perithecia and 
below and between them four irregular locules of the Gyrostroma 
stage which appear darker on the left and partly empty to the 
right of the center. Note that the perithecia are almost immersed 
in the stroma. X 82. 

Figures 4, 6, 8 and 7 (in that order) show a progressive series in the 

development of the perithecium and asci; all are median vertical sections, 

to the same size scale, & 180. 


Fig. 4. Immature perithecium showing pseudoparaphyses pendent from 
the roof of the cavity and the ostiole not yet open. X 180. 

Fig. 6. Immature perithecium showing pseudoparaphyses just touching 
the bottom of the cavity and below them the darkly stained large 
ascogenous hyphae; ostiole beginning to open schizogenously. 
x 180. 

Fig. 8. Immature perithecium showing pseudoparaphyses dissolving near 
the ostiole which is now open and lined with periphyses; on the 
left an ascus containing young spores can be seen growing up 
through the pseudoparaphyses. X 180. 

Fig. 7. Mature perithecium in which only the walls of the pseudo- 
paraphyses remain in a gelatinous substance ; many asci are mature 
and contain muriform spores; ostiole is completely open and lined 
with well-developed periphyses and the short papilla protrudes to 
the right. The gelatinous outer coat on the perithecium is barely 
visible, especially before the ostiolar exit. >< 180. 


PLATE 3. 


Drawings of stages in the development of the ascogenous hyphae in 
T. austro-americana (Speg.) Seeler. All from Seeler’s collections on 
Gleditsia 1936-39. Explanation of the figures is given in developmental 
sequence. All & 1150. 


Fig. 1. Hyaline hypha protruding from the surface of a pycnidial stroma. 
Adhering are three hyaline pycnospores. Nuclear detail was not 
apparent but this is perhaps the apex of a trichogyne. 

Fig. 3. Multinucleate ascogonial cell with “neck cells” which may serve in 
fertilization process, as seen near the surface of a pycnidial stroma. 
The nuclear condition of the neck cells was not visible but they 
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stained more darkly than the surrounding uninucleate stromatal 
cells. 

Group of multinucleate ascogonial cells in a perithecial pri- 
mordium. 

Ostiolar portion of a young perithecium showing the schizogenous 
ostiole and developing periphyses and below them the attachment 
of the pseudoparaphyses to the upper part of the perithecium. 
Lower portion of the same perithecium as in Fig. 4 showing the 
free basal ends of the downward branching, uninucleate pseudo- 
paraphyses and below them the more darkly staining multinucleate 
ascogenous hyphae. 


Fig. 2A. Shaded band shows position of the section of a young peri- 


thecium from which “2B” was taken. 


Fig. 2B. Net of multinucleate ascogenous hyphae in the bottom of a 


young perithecium. 


Pate 4. 


Drawings of some details of the growth of Thyronectria austro-americana 
(Speg.) Seeler. 
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5, 
6, 


10, 
. Ascospore germinating to produce vegetative hyphae. > 1150. 
13; 


12 


Hypha bearing conidia inside a vessel of the wood of Gleditsia 
japonica Mia. at the time the tree died. X 470. 


Larger view of the same spore-bearing hypha in Fig. 1. X 1150. 


Group of free conidia as seen in a vessel of G. japonica at the 
time the tree died. > 1150. 


Hyphae passing from one parenchyma cell to the next in wood 
of G. japonica forty-five days after the tree died. X 1150. 


Erect conidiophores from agar cultures. X 1150. 


8. 
7, 9. Various shapes of spores and hyphal segments seen in agar 
cultures. XX 1150. 


11. Ascospores germinating to produce conidia. X 1150. 


14. Coremium-like structures from agar cultures. X 12. 


15-19. Pycnidia with “‘spore horns” from agar cultures. X 12. 


20 


. Pycnospores from pycnidia. X 1150. 
21-25. Pycnophores from pycnidia. X 1150. 
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PROFESSOR ALFRED REHDER’S RETIREMENT 


On August the thirty-first of this year Professor Rehder retired from active 
service as Associate Professor Emeritus, after having been a staff member of the 
Arnold Arboretum for forty-two years. ; 

Born at Waldenburg, Saxony, the fourth of September, in eighteen hundred and 
sixty-three, he became a gardener and later studied at the Universities of Berlin 
and Gottingen, after which he began his scientific career as assistant editor of 
Moller’s Deutsche Gartner-Zeitung, at that time one of the better known German 
horticultural publications. In eighteen hundred and ninety-eight, at the age of 
thirty-five he came to the United States to study American trees and shrubs at their 
source. He was employed by the Arboretum as a working student for the sum- 
mer, and at the same time maintained his connection with Moller’s Deutsche 
Gartner-Zeitung by writing articles for publication in that periodical. His inten- 
tions were to return to Germany in the autumn. 

By mere chance he became associated with Professor L. H. Bailey of Cornell 
University who was beginning work on his Cyclopedia of American Horticulture 
and was engaged to prepare the data appertaining to the important genera of woody 
plants for that publication. A year later, Professor C. S. Sargent, director of the 
Arnold Arboretum, in initiating work on the Bradley Bibliography arranged that 
the important task of compiling the data for this monumental work be assigned 
to Professor Rehder. During the years nineteen hundred and four to nineteen 
hundred and six Professor Rehder worked in European botanical libraries compil- 
ing the detailed information needed for the preparation of the manuscript. The 
first volume of this Bibliography was not published until nineteen hundred and 
eleven. While the Bradley Bibliography was in the final stages of publication, 
Professor Rehder began the preparation of “Plantae Wilsonianae” the two great 
works appearing almost simultaneously. 

On returning to the United States, after the completion of his European library 
work on account of the Bradley Bibliography, he was appointed assistant in the 
herbarium at the Arnold Arboretum and in nineteen hundred and eighteen assumed 
the title of curator. Professor Rehder set the standard for productive taxonomic 
research at the Arnold Arboretum and vastly widened its scope. At the same time 
he greatly stimulated the expansion of the herbarium which under his leadership 
was increased rapidly until it now contains in excess of half a million specimens. 

The year following his appointment as curator, Professor Rehder organized the 
Journal of the Arnold Arboretum as a vehicle for the publication of technical 
papers prepared by staff members, and from that date has been its editor. For- 
tunately, for the best interests of the institution, he has consented to continue as 
editor of this publication which he instituted twenty-two years ago. Eighty-four 
numbers have been published and seldom has an issue appeared without at least 
one article written by him, for during this period Professor Rehder made eighty-two 
contributions to the Journal. However, this is but a small fraction of his pub- 
lished botanical and horticultural papers which to date approximate nine hundred 
and eighty titles. We sincerely hope that time will permit him to increase this num- 
ber to well over the thousand mark. — 


Among the better known and most useful publications have been: 


Synopsis of the genus Lonicera. Fourteenth Report Missouri Bot. Gard. 27-231, 20 pl., 1903. 
Bradley Bibliography,,a guide to the literature of the woody plants of the world published before 
the beginning of the twentieth century. 5 vols? 566 pp., 926 pp., 806 pp., 589 pp., 1008 pp., 
1911-1918. Monograph of Azaleas (with E. H. Wilson) 219 pp., 1921. Manual of cultivated 
trees and shrubs ed. 1, 930 pp., 1927; ed. 2, 996 pp., 1940. Collaborator in Sargent, Plantae 
Wilsonianae, 3 vols. 611 pp., 625 pp-., 666 pp., 1913-1917. Collaborator in L. H. Bailey, Cyclo- 
pedia of American Horticulture, 4 vols. 2016 pp., 1900-1902; Standard Cyc’opedia of Horti- 
culture, 6 vols. 3639 pp., 1914-1917; Cultivated Evergreens, pp. 169-331, 357-371, 1923. 


EpIrors. 


